. the 32 =& At di 
fo 
Þ __- a ha . 
4 - 


gre A 


TY 


a LC 


T0 


© 


Cl 


7] 


12, 


Fe 
AL 


Q 
$ 


4 


2g ar 


: = "I $AS-1\ , 
8 Pk ; 
x PU ALS 


"* Sha. $2 *C 4 h {dd p 
4 a aan 4. . 


n# 
e "4 -we 


. the 32 =& At di 
fo 
Þ __- a ha . 
4 - 


gre A 


TY 


a LC 


T0 


© 


Cl 


7] 


12, 


Fe 
AL 


Q 
$ 


4 


2g ar 


: = "I $AS-1\ , 
8 Pk ; 
x PU ALS 


"* Sha. $2 *C 4 h {dd p 
4 a aan 4. . 


n# 
e "4 -we 


Er WER AT N- 
3 > Y 


Dr IB x « "TER- , & "R JF E i 4 wh = "gp 4 VEN "I i 
E. _ Or theMatbewWealting, | * © 
By Extrafted from'the Logarythmes,and >rdjeted Circular : Now'publiſhe$ ke 
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injargement thereofunrto any ma2nitnggefic for uſe : ſhewing any reals” 
able capacity that hath not Arzthme ie e,how to reſolye a workey* £ 

| all ordinary operations lf Arithmeticke: - DFiY 

And thoſe that are moſt diticult wi t greateſt facilitic,the extra@ 
on of Rootes,rhe valuation of Leaſes, 8c.rle meaſuring of Plaines and Solidh,. 

with che reſojution of Plaine and Sphyicall Triangles applied to the © 

PraQical parts of Geometric, Hordpgograpbic, Geogyaphie, 

_ Fortification, Navigation, Afyonome,ehc. | A 

And that onely by an ocular inſpeCtion,an{a Circular motion, Inyented aj 

fiſt publiſhed,by R.Dclamain,Teacher,an( Student of the Mathamatichs." 

| Nature ſecrgga tempuleperits | ; 
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To the High and Mi 


SO 
CuauanrLses 


King of Great Britaine; 


Dread Soveraigne, 


I ſhould not have dar'd thus boldJy to ruſh into your {@ 
cred preſence,but onely in humble confidence I am incou- 


my imperfect endeyours , the ſame bleſſed eye willnot now rejea.that 
worke brought to 1ts fuller growth and perfeQion. 7? was the great in- 
vention of that Noble Lo.N epetr Baron of Marcheſfon his ever-worthi- 
ly admited diſcovery of the Logarythmes in cutting off the toyleſome 
working by. Sines, T angents ,Secants, & c. My paines formerly was 
converſant about to bring them likewiſe inta a ſtiorter way for praffi- 
call uſes, by an inſframentall Projeion of theſe numbers in Circles, 
of which1 compoled my Mathematical Ring. Every thing hath hig 
beginning,and curious Arts ſeldowe come to the height at the firſt Ir 


" was my promiſe then to inlarge the invention by a way of decuplating 


the Circies, which I nov preſent unto your ſacred Mazeſtte as the 
quinteſſence and exceltencie thereof, whereby Mathematicall operati- 
0ns Which tend: to ordinary and uſuall affatres and ſuch of a higherna- 
rure,arc pray accuratly,-ywithout tedious extrafion of Roots, o- 
perating 


acknowledgethe other defcnd theſe mine honeſt labours which ſome 
endevour to rob me of. I have no better thing as yet to exprefie a loyalf 


bo ſubjetts heart,and affeQions by : but onely my ſelfe, which with my 


poore endeavours in all humble ſubmiſſion I caſt done at your ſacred 
feete,accounting it my cheefeſt Happineſle to be | | | 


Your Majeſties moſs bhumble,true, 
and Loyall Subjef, 


ks - 0 Rich. Delamain 
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PNG Ad not your gracious favour given life unto my firſt birth, - I 


&Þ raged, that, as your gracious Majeſtie pleaſed to accept of 


y naturall Sines,T angents,/ecants,or the Tables of Logaryth.. \ > 
mes themſelves,and that by an inſpe&ion of the eye alcne and a Cir- +7 
cular motion.. It is now againe yotir gracious acceptance and the pub= *' 
licke good,which my life & paines are Andjous of : the one T hope will: 
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_ By a Friend upon the Mathe- \ 
Won marticall Ring, +" 
48 V [thin alittle Cixcle,or a round 

\ Of old, the double-fox-fign'd conrſe was found, \* 
And mnch it was the whole yeares toyle to bring - 
Within ſo little compaſſe as a Ring. | 


Tet here enclos'd not one yeares worke you ſee, 
But what without it ſcarce 1s done in three, 


The ſame to the inventer of the Logarythmes 
projeded.in Circles: 


 NyneC&rein Circles found au End they [ay, 
| Or ſaw Beginning where aboxts it lay: 
© How was there then by thee beginuin 'g found, 
Of that which 1 it ſelfe is perfeF round ? 
eng yet (onely to prove the ſaying true ) 
Some doe deny it was found ont by you: 


4 
Es <, 
hy 
—_— AC 


So will have no beginning; If their owne, [” 
The ancient Axiome ſtill 15 overthrowne; ” 
But if it were wot thine,how darft thou ſay G 
Thou wouldſt augment the ſame another day? A 
Woich day is come,and xow that's decuplate, [ 
which (ingle was before, Thus tis thy Fate, 'T 
Still to encreaſe thine error,and of one t 
Make ten,to ſhew thy good Invention: A 
Looke tot, if one has bred ſo much adoe, : : 
Tus ten to onegthu will bee challeng'd tov, _ 'p 
Wqll,ouiltie be thou firſt of this lawes breach, Þ» 
And for thy fault this cenſure ſhall thee teach, | B 
That though. Beginning tho# to this didft lend, | 7 
Tet of it's copious uſe thous ne're find Ends ; y 

| Ww 


{ By a Loyer, and Student in the Mathe- 


maticall Arts, 


} THriſe noble Nepier by his learned /Zraine, 
* * pvented profound rumbers with greatpaine, 
1 From whence rare proieffions doe ariſe, | 
i! That praiſe their Author who did them deviſe, 
4 Which now againe,anew this Inſtrument 
3 Doth thoſe his numbers quickly repre/ene. 
{ And as the Orbes by metion alwayes fhew 
2 Divers apparences which ſ7ill are new, 

So infinit performances thereby 

Are pointed alſo out unto the eye, 

19 multiplication,diviſtion,and 

Beſide it makes you how tounderſiand, 
FT o finde out meane proportionalls,that ſo, 
, You may by fight of it proportions know. 
1 Beſides all this, which # athing more high, 
'$2t helpes to worke in T rigenometry, 
Scorning Roots extratting, by partition, 
'Or gradual! numbers circuition: 
* 1t equates _— figures;avd doth ſhow 
The /olid bodies. and the plaines alſ03 
Giving their fides,and perfet? ſymmetric, 
And ſpeedily their true (oliditie, 
UT herr circuits,and ſpheares wilt all appeare, 
' Both circumſorithe; and inſcribed heres 
'Their Diameters and tranſmutations, 

1n duplications and triplications. 

And as the Logarythmes did at firſ#exceede, 
 Intheir Inventions, all that did proceede; 

: Or were before in any former age, | 
? Sothat which now thi Author doth inlarges 
' Among ft theſe numbers is a worke of grace 
| By expeditions uſe for future race, 

; 1n waightie things nwch to delight his mind, 
: Who ffudious is the praRtike way to fide, 

' If after ages /eekes by Inſtrument to know, 
o ith greater eaſe makes eaſe exceſſive grow. 


In 


In mirificam Logarythmorum pro- 


Jecti onem Circularem. 


N= perum meritd.totus mirabitur Orbis, 


Radicem extraftam dempſit, T angenſ4 4, ſecanſg,, 
Atque ſinus duram difficile, -viam? 


__—_ 


Cui Logarythmiacos repperit arte modos * * 


Rite Mathematicam& ſubito copnoſcere praxin, 


Si quis amat,preſtant Organa rara nova 
Rara Logarythmi proje&io,circulus iſh, 
Mobilis aſþ:&, hec ardua cuntta docet. 
Hic tibi cernuntur proportio refta, trium, 
Regula,diviſi & multiplicantis opus: 
Hic tibiradicumeſt extrabio trafta figuris, 
- Corporss hicplani,fic ſolidig, metron : 
| Analyſ s plani tibi ſpheratig trianglt, 
(cernitur,bic praxis quam, matheſis habet. 
Et latet hic uſas quemnon natnrarecluſit, 
. Jllummirifice aft Organa adanta decent. 
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© 4 > 


SE: [picuous,” Var itm ohe: ip ſoueronns Fob unto 
Sk eyEiitq gperate octh tofjy and ſecondsin 

ig nd ce Ro $ ahd propertiouall numbers in com- 
ME or NE $ laces: : a djagramine of. which 
1 EMtlivety: ay, fully." fuffctenrcothadow our tothe 
| Ne ence of "This box projedfion in Cit- 
| Ceguntg.s: 6 NN x80, Hr 1909. fed, to Is ercaratapaciry as vie de- 
[7 Pres ph Fyiens ne, er erp odileed d;rlicygh long g dcfired) 
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tuch pluralic 5. it cles inchis SrojeRton, \noſthe concerved't ro bee 
E parts of Cireles, and fo there rhiy bee'a quatiriÞNcitie of them, 
() 


one 


.To a —_ 


Circles there are graduated che Log arytimees of 2: ron amv c 
__  go@r.noted mathe Kee A in contain - dna bgn ABCs Ape are 
K; fr - 2b { cs 

1$ eyolution at 22. I, $4-M, 21, ic, 
whicta® trdta ew ET wor "t a 
ir rn £220 r:45.m.21.(e.andends at'g0 r.Wwhich arcgra- | 


duated artd. h thevutward' _ A x Iohithn gradu- 
ations and Rs = maRJbe therefore. c the Circle of 
nes. Liſtly.the netr (Baefer | 17 SF Har: noted 
vwiththe letters TT. @revolutionror Circles ,becauſc 


5 ME: 25. L Se A ) 
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'there be a queadruphici ; bon. I comb 
hg,” > VE -2-.3* O k p . K F ine 3? - f - t 
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To. the Render. 


F qumbers, anther forthe Lagarythmes of Sizec, 2nd the ather tvs 
FA the-Lqgapromss of T angents. , If the projeAion be of 50.Cirglery 
then the whale projeRion will be, of -290.Cirdes,whoſe graduations» 
begianin » and terminations in.cach whole revalution js. the [3me 
-wth-the former 5 and as there ig. 3conformity 1m the ProjeiFian by 2 
HM number of Circles,28 there is byaleſſer'; ſo is therethe fame 

cilitie and agreement in opexatian by many Cincles,as by fey, and 
the way ham Ther delivered jn this Bl pe 1 Ny Firs " 
Hiptian. ina double projeRion,or in a lingle projettion, by Relpe of 
.3.thred & legd,or 2. tingle or double Index. at the Center,or periphe> 
Xa; upon which I deliyer ſererall-wayes in this; folloveing ;I-reauule, 
avy.it may pleaſe ſame mens affeRions I know. not,my intentions 
on elires.are free. Nom fince. the publication of the firſt kinde of 


: 
: > 
| 
ll. 


arythmes-Projection, Anno. 1630.97 the originall of this. enlare 
Lait bach pleaſed many. about. this City and- Kitgdowe .to. take 
thing thereungo,. fome contenting themſelves with the double prov 
JeAion,with a moveable and fixed Circle, . ſome with'the fungleha» 
.xing an /ndex atithe Genter: bur generally the maſt part hays beeng 
by ſame invites. if not forced tothat yrhich carries, aschey ſay,with it 
the aplayſe and yore of men by acomparative attribution delivered 
| the aflumed Anthor of that wich aa Index ona Plate;that the way 08 
j the plate in a fingle ProjeRion with an Index atthe Center; 1sab<r> 
ter-yeay than tha of my Ring, or that of 2..doyble ProjeFiqn on a 
Plaine : Thequtharity of whoſe words to ſome ignorant mecnanick 
<ompoſors of that in/frument,. as aſufficient-motive exer ſing to 
crowne his words-yyith a divulged , rumour.out of their, borrowed 
knowledge $0,maintaine his aflerciongto put off their commodities , 
hawſoever if che-ſaddle (av the .proverbe'ig) were puton-His zighe 
place,this yare andattributiqn belongs to another, vwhodined the /#+ 
frumevt lo ay it ishowuleds yet modeſtly would not appeart in its 
and nat our fappaſcd; Author, yyhich aflumptian of fitting of itſo with 
an 7adex an 4:Þ4ate.had heenecnouph if not'tgp much withont (ach 
«-divulgation of ondezvauring cwhat in him lyeth, and: inerhertye. 
annilylate and-beate downe theyvay which ILuvrue upen,and t9 glory 
48 the raiſing-yp-of-his ſuppoſed awne «| thereby not anely palſeGing; 
men with anunexuthybut tnakingme alla ignarant in wy ahoyle;that.. 
I ſhould give-.unco;the world cho weakelt and imprrfecteſt paryoftbe: | 
projection of thmes ant leave the boſt for another eounyyne FA 
08: Of which fhogle Projefion-veith an index at. the Ceifery' lad 1 ( 
brſt weit-upan and.lefs. the MTs ©" is the. double eegftie 
: k ar 


To the Reader, 

Tor fome other'ts write upon : then thight he have uſed not indire&- 
ly that compararive a'pertion of better.” Burt before''f writ, of the 
N3turall ſympathy of this wcn==werge was not unadviſed which Pon 
je&ion ro preſent unto the *Xzng; and tothe publike view of the 
»0#td firſt, but conſidered intentively with my (elfe the excellency 
of both wayes; and the more copious performanceofthe one, in re- 
Ipc&of the gther3And why I deli ir firſt in a' Ring,wis, forthe 
aprineſe and - gentite-forme {as I may call t) "itnaturally might 
be caſt into. Seondlly:for the excellent harmony facility and expe- 

| dition that the'Logarythmes ſs projeſted did afford::having no'ſecon- 
dary zfRiſtance to helpe-t'ih'operation; but the motion'sf the Circle 
itſeſfe;for there wis'notifing 'to-do' but to move one niiuberto #16- 
 therin*s proportion 3figned,- eithein's double ProjeF#ids in fingfe 
Cirdl8$6r the proje&ioninlarged;aadinſtantly thete was preſented 
alt 6ther nambers inthe ſame proportionzBy an /adexvont a Plate ina 
ſingle Prpiefion it way groflicand:courſe for the formieifin refpe of 
a Ring): and: for - rar there muſt bee 'belides extending the 
feet '6f the 'nilex to'thefthembers; upoin'cvery leverillqueſtion anicw 
ſearch'of numbers wittia new 'morton {which extendmg- of the feer 
of ch} THdex Twas the ame with 277: Gunters Invention of his Ruler 
andih9 new-invention)Beſides if the'fingle Projedtiont-bee inlarved 
theredbthineceflarily adhere wnto itfuridry & manifold: obſervations 
in'th&Wwiy of operation by it,vohich cannot be avoided,vehich to 2 letr- 
ner avrhe'firſt ſcemes not & litrle harſ&/difficulrzaliwhich the Ring 
or the'wway of the-Ring'0248 plate,in the Youble Proiedt9 infarged; doth 
natarallyavoyd; and novonly taties' Facility tin soperation3but re- 
eainesier if Hlfo 2 ſpeciali-advantage'in/its performaiice,” once re&ifi- 
el SR fears theh4a2d may works tdsether, and what the eje 
finds'in propor n,the pen may preſeridiy:expreſſe in writing witty. 
euc4' Reofid-rrouble ro ſearch our -anather 'ntmber as before; 'and 
themes btingthe edge of the'7pdex to it;: Bur (omeenvigus detraQtors 
wonlThoradmir ofthis forme wats (thougtperhaps the ſuc- 
lng tries may) epther as before to difanull the workey or for the 
hffrcatticrhar wis fond in anumexpert workemss*in'the eric com- 
ad making of the wor ke, for: if-the. Circlescon'the: Rings of 
, dofible!ProteFion 0 & platne being nor exaftlycompoſed:and gradai- 
[red may capſe ſonic ſmall errorinoperation (whichis:ancly from/un 
 excentriok® motion): the :fingle;Froiefinn thath gotioadly / the Fame 
defe@,bactifo' 4 fecah to helpeic,toverthe 1udex,for by how much 
choTeys vfic are{ongandthe Inftrumentlarge;by ſomuch- the more 
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" To the Readex. 

Is iffubjeR ts ertgnur,which is from continued augmentation: of an 
errorih the fitting of it to alefſer Circle which hath reference-to a 
jap Fer A gh the errors thar are ſubjeQ to: the beſt hinde 

A fruments that can be madcy; let us alittlerexamine the Awthore 
& others compariſon-of Better, why the way of the 7ndexim 4 fiogle 
Pryotettioh is better then a mooveable and fixed Circle, which E con- 
reive to have Fefercnce unto'foure generalls: about the 7»/frument. 
FHF,citherinh the forrne of the /n/frument 3 iSecondly, in theforde- 
ring of the CirddeFthereen 3 Thirdly,the expeditionthat is found in 
the praQtiſetheredf3'' And foiurthly and laſtly;rhe copioufnefſe'of the 
uieFat the m/Aridant't and other exuſes Tconceive not,why this fin- 
vl&Projefion withan Index i5*berter then adouble, except itbein 


| thethagnitudexhit is now uſmally made; or for:the-price of the 2n- 


Priment : it the Eft there may bee an'equall extendure- of magni- 
tudes unto"botivafruments,and ſo as 2 thinp common umothens, 


| andnowiſe different, And fortheprice'it may-bee- made os cheape 


* dy 
if ' not! cheapercheteafter// as T *ſhall qrder; ir-for theſe: that» afle& 
thefif: Now in the Grft place as rouching theforme,upon thar Ihave 
fpoken ſomewhar al:edy,: {as afore ie) and'may be ſnfficient: as 
For the -/econt! grnetall ronching that of theordeting of- the Circles 
ofthis double 'projeRion,' ro have one Citele 160veable andione 
(Circle fixed thatisagreeable'to the projeRion/ and dividing iof theſe 
Cireles 1n thefirft direRion following,according to. the great /cheme- 
inthe Booke-noted with che letter 4, for if the. Circle of numbers 
notedwich 'N, N>*beccutthrough, and the: Center of that Circular 
plzinebeifaſtned; fo that it may move upon che-Center of the: other 
Qiecle; irſhall: fally repreſent- the: projeRions of my Ring'upon a 
iP lainzzto vhichmay beeplaced a{mall fingle Index as. inthe ſcheme 
'6f: the title page B, to heſpethe eye for the finding of oppoſite num- 
bers;theke Circles of the mooveable,or fixed Ciftles on'the-plaine are 
inſerted on-borh fides of a Rzng ax it is ſpecified at the end of therdi- 
vidine of theſe Circles. ' Now tohave all the Circles placed upen'one 
fide of the Ring (as is according. to the ſecond direftion- of: makin 
the Ring) werero'teave the: orher fide naked, without: one. vwoula 
patch and peece fomecother thing on' the other fide, therefore to a- 
vofde mixrute;partof the projeaion (as an ornament)4s placed:on 
the other fide; by which occaſion the whole projeRion at once is'not 
viſible to the e&ye;as it would bein the ſecond-way in accommodating 
the Circles imto-a Ring,as is inthe double projedron on a P taine be- 
fore mentioned; noted with t- —_ perhaps ir. may be objeaed _ 
Gl a me 


To «hs: 


che Cirvles 100 00a, Plaine, and the Index. big X 
w=Y orga F Fg. £ach Cirgls pol the 


Grow: ck rand ſufficient for operation. {t 
on A 99-gr fnnrnd. eater: 
taty may be colunued AS-45 in the LA 
par ry bv I learned}. vot from gnother(25 
t donate | and tiet: 6 it hu? 
| publication {/ infttuſded uney perſons 
arp of ſciliey, As ehe ſeoo elauſe in in fock: 
the edge of the moveable iand fixed Cizele, where the £35 
PST bee creublcd: to ae 5 aut ſome 0 pitiabers,. a (mall 
Je TIRE.» 0 8/nag at {as many; v 
graiazcions being fanicre the edge of -the Cirde: the :: ienslls 
are ſufficiently givewby che oye! 7 ion Lugar) ſhcbs an. ..Nagy 
sFinthels refpctis the ing/e proje ——_— an Index; :is at chep 
thatiofa mooveable and.fixed Circlebeing eaſily (applyed as afore» 
ſaidzit is bur apoote.onezin commen ſenſe. Buy if the. vray with-an 
tndex ona {ingle'P yojtTien bee not better then that ob 2 double far 
the foemer reſpets, then it. may bee. in: the third all rowit:the 


El 
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0:08); - buy: the | 


x. 
bs 
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ed | 
pede, i vw 


daffrum:ntatl —— in which there ne ror declara- 


al 'rove the.dauble ProjeRion: to have 2 greaterexpeditioa.thes 
poojelbogrihiqn index-ſecing it appeares ſo obyiaus,thac 


— ;;thar all:-other numbers are eng toarigr 
theriri the like prajeRtion. (which a fingle !adex dothpoint out cafily 
tothe eye as before. }Bythe Index jn 3 fingle projeRianthere is firſt 
the one foot:to one nunthers: and extending the'other fone 
te number «then mult the; eye. have hora: £0 one of the 


xo 


Lecuctndrthia having mooved one number..to. another itt - 


it fall upon his. ghird ramber, andafearward-to logke for 


feete that 
che ſccond foote cooihaſinnh number; and ſo tomoere it 0. another - 


', muinber; and&ſtilits have a double reſpet with the ye a5 befote 3n 
excry new operation;inthis regard alfo'I ſec RO way 'of an 
Index in afingle Projetfion is better then that whuch I have delivs- 
redina double projeifion. But topaſit by all theformer genera)ls as 
trivialland of foal conſequencezlet usyeigh ſerimully things more 


Mate» 


; 

& 

FX 
) 
f 


| rall,or-particulas uſe; In the gepera I confadered the finding. of 


 aS1 A(t onthe is jrore) 75:2. (the weekes In 6. yeare) O48 36S» 


—_ Garanpocher; 


Toile Reader. 


| macerial} touching-borh wayes of theſe inſ/raments. It the ſaid fingle 


projeRion on.2 plate with an; Index at the Center bee. nor beuer in 
reſped of its expedition in operation, then muſt it neceflarily bee: (ro 
prove the Authors, aff ertien) inthe 1nffruments- fourth gcncrall, to 
VVitailn its copious performance,which I hold eyther to be in the gene. 


proporticnalls, and thats agreeable to the way of Operation inch 
Inſtruments as is afore ipecified ;1 In.the particylar J regard alle yhas 
prepobitions offer | themſeclycs. to the eye, i eysher by motion,, vr 
rtishour meriom3.by motion it-is impoſſible. for. the langle projettion. 
without an 4ndes being opened at pleaſure to-give any more then one 
kind of proporiienalls,the Ring,or.a mooyenble and fixed Ciccle:9n 
a Plaine, ſtorfingas it were fuch lawene/eror {ughan injurious tis 
from ws nacueall, pro xertic}ſhtyerh by motigh anfinite operations In 
vatiqus propertianalleven through che whole bady of the: pratticals, 
pait of Afatberaativall Art, yehich would be too capious for-me'to de- 
clarg,or for the; Readers patience to peruſe, onely. ſome common uſes 
by ſuch motion. I will deliver goat bn to. prove. my aſſertion, that 
th profedfidn with 'an Index, is nov; bees. then. that: with 2 
le and faxtd Circleghexcfore, | " e3i2 I& 445 $555 03 borue 
Ii. Firſfthe moveable being moved about at pleaſure, as 1. in the 
moveabicpaiſeebrbky 3ny mwltiplicr in the fixed, (6 doth.any multiple 
cand inthe migveablapoint.omitsprodutt in the Sxedor contrai[y,, 
ak any diviſor inabs moneabiedorhipaſic by, 3: in the fixedilo deth . 
any divtidend in the mdveabe point our His: quotient in the figzds {0 
(the dayes in ayeare) inthe moveable in mation doth palle by L. an 
the fixed,ſ6 any fonime-of mencyinthe moyeable,doch point 'oatats, 


mann weehelyor daytj-expreces inthe fixegho oi oyy 10 tf $4 
$i Orcantllyy257 in the-maveabie dork paſſe by 42.in the fixed (47> . 
chiwedet Propottive betweecene the diametgri of 4! Girele and 1s Cir- 
camfereace, iv doth any diancteria'the moveable,poins ont; its Cif-. 
enrafcormaamthe exed vel contwa. 5G on oo eg 
3. Thirdly,as a hundred waight of any commodity in the moveaHts 
or Y: paſlcrb-byo us}, price. unides 100. 
(cl an the fo right nd 2.inchtntbveakdes is theiprice of 
pound vraiy ln of tharcomnwadity amony ft the deramals inthe fixed 
4-Fourthly,the moveable being moved about ar pleaſute,the Intereyt 
of all /Uayne7 df wovey according;to ady rac inthc hundred iggivens 


; for 


"Fo the-Rs 


for as” t00 inthe mdveable paſſerk 'by its nw ED A fixed,ſgeve-< G 
ry oy & we of money in the mrveahegdoth point oub*ts intereſt in inthe. 

tra. KUL IH dl DB 3 IG" £22 21 735qbB: 
Fas 1. RY mioveable oaffeth by any ſars df neney i in the”: 
== nymber Gay in in theCirele of arora z0int out”: 


EM 


. 
” 


RR ANSS I. i it;its Area wenn ar 
rhe: en a tot 


credo ro che uſe of this Circle 9 ambers m | 'DFAD 

tion; * _— 27; 52) '« I 1 adhat.g yes >N75GS, LOR $15.00 »- = 
Fether;ir we coker the Clyde of Sluvr-arnE 85 | 

with the Efrcle of Number? inoperationor the £Mies-vvi 

or joyntl wich the Tianpents, then bytmorion+youlmve ohefiderian 

iifirtite platiniand Sphepteaty T'riangtes for: practicall:nfys,: 

either GPa ferie: 7 npk N euigation-F orvificatien; Horotogo— 


fr 61 OO AAED BYE 28T) 


ongiruds methe_ Latitude; 
eric fired, fouke> 


ns 53 

25 toad. oftbdy Raby in a 
, We; fayled by Jos ;the = of :2 Jagitco an, « 
| Sin che fixed;{o:1;ifi the acopeable:poimethiqgutiin.rhe.: 
- number of miles, or leagues to raile or dopretle the pole S" 
incthrLatinde; ci; 5h ods foo nadie tg rom dent 
vil "Migedty, as —_ any Latitadeinthe mooveabley- paſſcrh 


ctheEeg 


LED 


po 
by 


Ts the-Reader, 


| fre of the Tropicall poine in the fixed, ſo-the fine of the 


Sunnes dilfaiice from the Equizo@jall points:in, the moove- 


© ablegthat paſſeth by the ſine of 90. in the tixed,: doth poine 
/ ourtthe fine of the Suynes greateſt degree of the; diſtance 
| from the” EquitoFiall points that the! Sunne will bee due 


E2// inthar Latitude. * © 5 | IT ITES! 
4. Fearthly;asthe'fine of g0.int'e mooveable yn by 
the ſine Coniplement of any Latitude ia the fixed, fo _ 
againſt the fine Complement of all Decliarng plaines in that: 
Latitude 1n the mooveable, are the fines ot the degrees of 
the /files heights in Horologographie agreeable odick de- 
«lining plaines inthe fixed. | | 
5. Fiſtly, as the ſine Complement of any Latitude in the 
mooveble paſſes by the Tropical! point in the fixed, ſo the 


' fine of the Suns diffexce from eyrher of the Equinoftionall 


pointe; will point out right againft them the-lines of the 


' Suns' Aniplitude. 


— 


6. Sixtly, as the T angent complement of any Latitude in 
the mooveable paſſeth by the fine of yo, in the fixed, ſothe. 
Tangent of the Tropical point in the movveable, doth, 
point cutin the fixed the ſine of the greateſt difference of. 
a/cention for that Latitude | | 

7. Seventyly ,as the fine of the Suns poſition at his {crting 
or riſing, or the fine of the houre from 6. at that inſtant in; 
the 2200veable paſlerh by the fine of 90. ſo the lane. of the 
Suns declinatios inthe tormer,% the Tangent of that declps. 


 #ati09 in the latter, will point out the (fine of the height of; 


the EquinoRiall in the former, but the Tangent. of the: 
ſame 1n the latter. {UK23Y | 
In this nature you have infinit operations. performed by, 


- motion in this double ProjeFion of a mooveabie and: fixed, 


+ Circle;which by a fingle ProieFior with an . ydex cannat. 


as before potlibly be performed, rherefore if inthis regard. 
the way of the 72dex on a $ te Protedion bee. not better: 
bur is farre inferiour to th of a moveable and fixed. Cir-. 
cle 3 to prove the Authors and others drvuiged afer- 
tion,then muſt it be better in the laſt clauſe ,yvhich veas the 
1nfirumentaffperformance without motion, in which the 


ſingle projeftion with an Indew, comes very ſhort of 


other 1»ſfruments which by a fingle in/pe7t0n of rhe eys 
thewes many pleaſant, _ and: uſetall propoſitions. Bur 


' this none, or very few at all, as onely the Logarith- 


(0) es 


Þ. Y " 
© "oFX2" ” $ 7 
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- 
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mos "of <nnmberc, the natgrall fines and the T'ongents 


gent: of the equel/ houres in t 
- boure diſtances in the Circle of Numbers in the fixed. 


of the. Logarythmall;&e.Buc: rhe. double projeQiop with 


_ dmopveabe: and fixed Cirdgle; doth not onely; ſhew that, 


b 
| 


” 


bur beingatany poſicion carries with it ſuchan-gxceHcucic | 


chat ix aſſumes ano: it:ſelfe 3; prehemenencic; above any 
Inſtrument never yet produced in regard of its copious uſe, 
& manifo}d performances vyhighir affords wjthaue motion 


unfould-8 unvaite which never.yes came to a publik view, 
11. Firfp,the 1n/rument lying, ypon a-Tafle open tothe 
eye-and being at any poſition; marke what numbers in the 


as by an inſbeftion of the eye: ongly.: 2.tauch.ghw& I will 


moveable and fixedare op olite ope-unto anather, accor- + 


ding to which proportion there, is repreſented: infinite 0- 


- rher proportionallszin the ſame propertion, for ane number 


is oppolite [to .Anotner through the whole Czxcle of pum- 
bers fines,and Fangents, from which one might apply the 
proportionalls in numbers to the uſe of thingg,cto expen- 
6es;to propirtions in Buildings. to fortifegtions, ueu/ura- 
fions,but roo:great a prolix diſcovery, wonld tyre the Rea- 
dtxin that which he may cafily from ir apply hereafter un - 
to himſclfe. * | 

2, Second!y ,marke what number in the fixed,(in the Cir- 
de of numbers) is againſt any . number of yeares in the 
00 voeable which ſuppoſe a Legacie to be payd for ſo many 
yearesto.come or a fumme of money forborne ſo longtime; 


j 


| 


* 
4 


and it wert'toibe ſold fer preſent money,right againſt 1. in | 


the mooyeable; is the worth in preſent of that Legacie or 

ſurime of money in the fixes. | 
3. Thirdly, in Hcrologographie, you have the diſtance 
of the honres in a poler, and:Meridi:nall- plaine, without 
operation,formarke what number in the Circle of numbers 
in the fixed is againſt the Tangent of 45.gr.in the mooveg- 
We(which atniber in the fixed may be ſuppoſed the meaſure 
in incheg;&ciof the files vie) right againſt the T'an- 
moeveable. you have the 


4. Fourthly,the boures of a Horizontall or verticall dyak, 
for ſome one Latitude or ather is ſhewne, for marke what 
degree amongſt the ſizes inthe fixed (which repreſents the 
Latitude) is againſt the ſine of 90. in the mooweable.ſo the 
F engent of the equall houres inthe 0ovealWe, doth point 


gut \ 


rc 


H, 


1445 \ 


a | To the Reader, Ry 
cut the houre ie fed Cige's chat Latityds) amongſt, Fa 
() 


T angents.in the ixed,and theſe huures lervs, for. a vertis 
Dyall in the complement of {chat Latitgdg, cnn; 
5. Filth ſy, note what n © Per in the, fixed i in NY: Re x 

Numbers is 26am 1 Lin the, neoveable (why C 
be the 5iven fide of any of the ten. regulas FIDE J.k BH 
gainſt the circumſcribing and Jnſerting, PIES. ofich 
gular figures inthe mooyeable 3 is the (xr \65-L, ircum( I 
and in/cribed diameters of thoſe regular jigures ; But.if the 
ſaid number in the f:xed againſt 1,1 the mgoyeabl e be\tay 
ken forthe /quare of the fide of the diametei. i the lzde 
of any of the ten regu/ar figures, then a; ynit the. Regulay 
notes in the mooyeabl<,is the freq of. 1 be c figures be 
fixed. 
6, Sixt! y. note what number in the clatp of aumbert in Fr 
che Predare againſt the regular fighrative nowes of equality 
in the. moveable,ſuch are Tt kges, of tho ſe; figure 5 vehoſe 
quantities are equa! the ane. to the bY, : In o% manger 
no ag inthe fixed againft che rs dingy Re As 
bodies in the- eab!e ir; reſenteth the. liges of theſe 
A tan which Noaks equal ſpits, we Unto. PROT 
tacr. 

9. Seventh, you haye PR 6blique ang! ec [ p! pb - 

6ng/es repreſented, and ſuch who. have e NT 41 tity 
but different Baſis the kdes, of. Fol re] 0g rams, Fh 


quall nnto.one ang che ſame ſquare or the Fe 91 
T riatgle glven. in Acres,the perpendicular ind. B 
given: For tuft che ſineF. of. rhe Lngies on pee Es i 
will point out their hides of the: Anangle: NS 1 Wp- 
bers inthe fred, vel contTas. . 
. And -ſec0; diy,matke what amber in ns Aa 
the Circle 0 mono, is againh, 1, in the f xedrhatf 
to be the Altitu ge of a; Me chen Rees qual]. 4ſt Renee 
from 1. .on Te ONE, Lp Ju, in che Fee 
will point o ma nes.of th 3 
of the Trignge-ot WE FAS Rl raralic lograme adlty 
the {qu3 nade. of the' artler perpc endicu - Yi 
indipat ©.qu gate © phe Triangle inthe. Ford amdnf 

e nuit pour "outyhe Baſis on THe petty 
the 90 Bagel) an &. number , in the fixe OTE 
"aink C, (in oh BY TRAP). is che Triangles os 


SE. 


ZE 


be: oh 438 So ns a ey Mi : - Mia mw 
, Tote Reader, - 
perpendicular according tothe &þ agiven. © 
| *Þ; Eightly,marke what mitnber in the ; is TY Is 
| Jarthe 100v 


apts -yhich ſoppoſe to be the fide of any of the 

 -Regular bod 5,chen againſt the folidsi# eribut]\ ores 

Hi che. mopveable,, arc NS fPheats ctrcum/citbing” dia- 
efs,bur if the Faid nymber in 


neters,bur if thi the'fixed be ſuppoſed to be 
| ſemediameter y of 3) Jpheare,the numbers'in the fixed (in 
© Cirtle'of hobo azaigft rhe /d/ids circumſcribed 
Ky inthe mVdveable ewes the Jas of theſe regular 
Shs clit will circhnſtnbethar [Preare: © 
9. : Ninth; WUNEv what nvitober in the fixed niongſt the 
2 bers is apanſt x.ift the mapveable which may be [1p- 
poſed cth&diamertrofs Cirdethe Axis of a frheare.the fide 
ofa plaine Upe;OT. that ofa ſo!id body : ſo the nymbers'in 
"the fred inthe Circle of numwers” againſt the" porentiall 
IC $inthe phe 'thall 1 refent the diameter, Axis, 
.. Br Hide of 'it irs\ho entall fitufe”, or ſlid, accdtding. to 
th Hoping os ele. Pe notes n the”: "100ve- 


| ry; tharke What tidirabed% in Yu TY 'of nam- 
oy wh inthe Fed are againit thenotes'of the tepular figures, 
be, bell c their Areas,and the numbers in the fixed a- 
he" rabir” Boles convexitiee, ſuch is their Tuperk - 
tonvexttie $ and the number in the fixed a linſ-r. 
a ooHlE> ' is the /Ja#re of one of rhit fides'of the 
Feovlar h res, "or the *fides of car” of theſe ' bodies, and 
vhar nu Yrs inthe fixed Are "#g 4inft the notes" of the 
fotia bodies, ſack t]l- -be the ſeverall ſolidities,ot' contents 
. fthele regulit hodtes;Andrlicnafaber it the PR againf 
1. in the _mooveable is the Cube'of the ſides of theſe Vodits. 


; ww Eh Reader, (nor in an any braving 


4 ng any, of the Nobilitiz -or "Gentry 

ith the Bao jug/tng, AF ft the itipſe ru 

| 0”, L'\ Ge ' meaſure up orted. their 

| iff The" E; piſtle at the'end of 

*thaf wee” ty bg toms @ more 

oy Tt oP of this 7 you witholt witkiply- 
tautologized and needeleff\ prefixed gradual nun- 

mo Circuifthgr, if not 'Circurl locutions ir the naked 

Fey of this 7affrumental. projettion, accordin fo. its na- 
eurall propertie.” The. Roots. " all /qiare and; mbicke 
-4M 


To the Reader. 

' nombers without partition are given; and that by an in- 
[peRion'of rhe oye onely, 3534; £74 
' Thus) might haveextended my felfe more 'copionſly in 
| theekceltenriiſe of this my 'mooveadle and fixed Circle, and 
| eyen'from the in/frumentall poficion by an infpeftion- of 
the eye onely without'morion, compile a large  Booke of 
its ample performanceybutin that which I have delivered I 
have onely but ſextreringly glanced. upon things,2s making 
 wayfor many vrcafionr, and-as amorive to a further inqui= 
' ry: ts anancient provetbe amongftus,' pood' wine: needs 
no Buſh, bur:the wie muſt not bs faſt lockt up.then,that 
none cart come by ir; 'if doit wants both buſh and key; and 
toſormme ſuch needefeile expreſſions might be avoided; the 
ti/iruments owne Excellency will ro.the more learnediea- 
fly prefent irſelfe.tha-whichT have publiſhed: concerning 
it, gloty not in,butofiely defire ro'(atisfierhoſe who wonld 
fee" thei difference vf both ' wayes z . with, and without a 
moveable Circle, 8 televorhers know che truth of things 
which are conceated, and carryed away with opinion one+ 
ly, thar the way'sf $he 7adexion a fingle prozeffion. 18-ber- 
ter theſi the way of 'a ooveable and fixed Circles which 
| both ini'regard of expedition'as-al{qcopiouſnefle of the 22> 
'. /ririveritlf aſe, by morion or withour orion comes; ſhort 
of the other. What meines the Authors divulgation then, 
thir the wiy-of che 2ndev 1s better chemthe:way of a3mogwe's 
able nd fixed Ciycle,\T'knovy notzvwhoſt. knowne Shillin the 
whole SyFeme of Marhe matioal earning. wills, eaſily fee 
him-fifom' the ſuſpition;>!that che waycarbe made,,,,onrhe 

ſubje& uinvailed-for Aims. 2:7 0 240000 een got goon bn ot 


& - 


'" BaFIhave now lathe more made bold, 'to:unvailerthe 
ſabie&for ſome\,in-rhe:copiaus' deglararion .of the excel- 
lentuſe ofthis Loganythmall projethion Circular by anioave- 
able.andfixefCucte; :and alloin-xs inlargement, which 
hitherto lay in obſcurity, and/as ageneralibenefit ro: thoſe 
that afte& the way of this /nffrunicutall prafit/ſe; It were 
£ood that the divulgers would prove their aſpertions, tou- 
ching:the:word better,:-. that others might participate ſub - 
Rancially of theur becter way by the 71 //-umentail perfor- 
mance,eyther by motion, or without motion, and not to al- 
lure the wotld by a bare exhortation, unto the afte&ion of 
the one /y/frument, and by a dchortation to beate downe 


() #, 3 the 


Totbe Reeder, 


the, uſe: of the other,whigh (avours of too high a conceite. of , 
the one, and too great a derraRtian from the others Foo 


Pe 
* 
by 


. que 
Jrenenoes.lun if.I have done others wrofig ler me-ſuffer; 
Wi'have beene dviienged by others let me: have truths. and 
rizhe done nie;chats-all-krequrre. Whoam: : 7: 
73031 »*#F {5s ; &t- 2 rt2 bs & $1 I TEES 195% 8 £ 
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| Tortbe Reader, 

'Cince my frft: publication of the uſes of my 
Mathematicall Ring or the Logaryth- 
mes projefed Circular, Thave beene often« 
times invited by ſundry perſons for the way 
of the projecting, anddividing of the Cix- 
cles of niy.Ring «por a Plaine, fo that it 
might be made in Paſtboard to avoyde the 
charge of theInſtrument in metal, for juch 
which baye nat abilities to buy, and for others, 
Who would firſt ſee the praftiſe on it, befare 
they would be at the coft of the Inſtrument 
in metal ; far whoſe ſake ,and uſe, deſiring to ſas 
tsfie the affetionate,and for a publike benefit, 
(rather then ayming at mine one particular 
profit) I have cauſed two Plates of metal tobe 
cut E& ingraved,the one containing the Circles 
of the Projection of my Ring, to bee uſed 
en a Plaine as it is there deſcribed, woted With 
the letter A. and the aber camprehending that 
Projection 1nlarged, noted with the (etter 
B:that fe ſwchmay 1 ake nſe of them more readls 


ly to avoid the labour of dicviding the Circles; 
which 


(Ts fla i mo 

which ic hetesdcing paſted on 4 rPaſtbojat 
ave readyfor uſe. | 
"And yerfarthey to ſatisfie thoſe has are dſo 
#dils, I bave delivered alſoin the firſt place 
inifung. -howtboſe Circles are projefted & dis 
vided} that othey may bemade according to any 
magnicude. 1x the ſecond place how ſeveral 
wayes they may bee framedin Ring : Inthe 
third place Fſhew theinlargmg of the Inſtru- 
menrall Invention, in theſe Circles: ro 45 
great a magnitude'for uſe as may be deſired: 
Fn the fourth place 7 deliver ſeverall wayes 
bow theſe Circles inlarged may bee accomino- 
dated for Praticalluſe. Jn the-fift place, 
make a deſcription of the Grammelogna, or 

Inſtrument the particular Circle of my 
Mathemaricall Ring, projefFed on a moovea- 
ble and fixed plaine, to wit of the former ſcheme 
A:And inthe fixt and laſt place, 7 Will declare 
the excellent uſes of both theſe Inſtruments, 
_ mthePracticall parts of Arithmeticke,Ge- 
omettie, Aftronomy, Horolographie, 
Navigation,&c, 
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or che Tons pi 


| dividing ofthe Circles of the 
| Mathematicall Ring, and ofthe 


inlargement of the Invention, either in 
a ſingle projetion,or in a double, and 
that ſcverall wayes. 


S Or the firſ#, according to any ſemediameter 


J deſcribe ſeverall Circles 
I 7” concentricall,as here are 
7 JL SJ tepreſented by the figure 
ASSASPDYI 4,the outmolt of which 
may be noted with the letter E, ſerving 
for the Circle of equall parts, and be 
divided into 100. 1000, or 100G9, 
equal\ parts according to the capacity of 
{rhe Circle, and noted with figures thus, 10,20,30,40z 
| $0,60,70,80,90,100, 
T he nexttyvo Circles may be noted with the letters T T. 
| which may be for the Ctrcle of Tangents 3 unto the next 
! Circle may bee ſet the letter S, which may repreſent the 
| Circle of Sines, and the inner Circle may bee noed with 
the letter N, which may repreſent the Circle of Numbers: 
S Theſe Circles of Numbers, Sines and Tangents, may bee 


divided out of the Table of the Logerythmes of — 
(8) 


LO 


Y. 
Of the ; 


gradyatl- 


on of the 


Circle of 


Numbers, 


of Sines, and of Tangents,in this manner following. 

* Firſ#,to divide the Circle of Numbers, marke what num- 
ber there is againſt 2.in the Table of Logarythmes, which 
is 3010, and account it frem E, in the Circle of equall 
parts, (if the Circle be divided into x 0000.equall parts,bur 


REDS STR 


if the Circle be divided but into x000.equall parts,then ac- | 


count onely 301.parts)which is againſt 2. in the Table of ' 


Logarytimnes (as aforeſaid) and will bee ax a, lay a Ruler 


upon it and the Center, and interſeQ the Circle of Num- ' 


bers N,in 2. then marke what number is againſt 3. in the 
T able of Legarythmes,which is 477 1. and account it from 
E inthe ſaid Circle of equall parts,viz. at &. and lay the 
Ruler upon the Center, and tothe ſaid 477 1.0r at &, and 
in:erſe& the Circle of Numbers Nin 3. Againe from E,ac- 
cunt 69, 29.viz,at y whichis againſt 4. in the Table 
of Logarythmes,and lay the Ruler thereto, and interſe@ the 
Circles of Numbers N, in 4. and fo proceede untill you 
come to To.ſo the interſeRions in the Gircle of Numbers, 
N,noted thus, 1,243,445 >6,748,9. ſball be the capitall di. 
viſions of that Circle. 

Then may the ſpaces betweene 1, and 2. betweene 2, 


and 3,8c. be ſubdivided by the conſequent numbers in the * 


T able of Logarythmes thus. 

M arke what number is againſt 1 1.in the Table of Loga- 
rytmes, which is 413. account this ——_ E. in the 
Circle of equall perts,viz, at Þ, and laying a Ruler upon 
the Center 4, and the ſaid , or 413. note the Circle of 
numbers N,in <, then marke what number is againſt 12, 
inthe Table of Logarythmes,which 1s 791. account it from 
E.in the Circle of equall parts,viz. at C. and lay a Ruler 
upon it and the Center, cut the Circle Nin ». and ſo goe 
on untill you have divided the whole ſpace betwcene 1,and 
2. which will be when you come to 20. againit which in 
the Table of Logarythmes is 13010,8&c. the ſame with the 
Logarythme againſt 2,viz. 3010. the figure of 1. (the In- 
dex) being rejeRed, which 1, repreſents one whole re- 
volution: In like manner you may divide the ſpace be - 
tweene 2,and 3. inthe Cizxle of Numbers N, from the 

h Los 


' Togarythmes which art againſt the Numbers betweene 20. 
/ and 39.and ſo of the reſt of the ſpaces betweene'3.and 4. 
{ berweene 4,and 5,&c. untill you come to 1, which repre- 
” ſents 100.then if you will ſubdivide the ſpace betweene N, 
' and, marke what nitmber is againſt 101.in the Table of 


Logarythmes which is 43, account this from E,viz.at 5, 
and lay a Ruler upon it and the Center and cut the Circle 


; Nzjn z. then marke what number is againſt 102. whichis 


86, account it alſo from E, in the Circle of equall parts; 
and1ay a Ruler upon it and the Center, and cut the Circle 
of Numbers N.in a, and ſogoe on, untill you come to e, 
which vill be at 110. and the Logarytome againſt which 
1s 413. the fame which before was againſt 11.(the Index 
in each being rejeted) which repreſents as before onely 
the ſeverall Revolutions. In like manner may be divided 
the ſpace betweene s, and y, in the Circle of Numbers 
Nout of the: Logarpthwme betweene 100,and 200.,.and ſoof 
the reſt : But if the Mſfrument be large then it is requiſite 


to divide the ſpace betweene N, and -, betweene 4, and a, 


&c. which will bee from the Logarythmes which ate be- 
tweene 1000.and a 10000, Therefore in a ſmall 72/Fru- 
Per? you may begin ro divide it at the Logarythmeof 101, 
until] you come to 1000.but in 1n/fruments more large be- 
ginfrom the Logarythme of 1001, untill you come unto 
T6600. and if the diviſions fall large at the beginning,they 
may be divided fucceſliyely from 109901, untill you come 
unto 100009, & | 

And thus for the graduating and dividing of the Circles 
of Numbers; which I adviſe any one (rhat intends to gra- 
duate the other Circles viz. thar of theSines, and Tan- 
gents,) that he fully nnderftand & conceive this former di- 
reion,otherwiſe he will not ſo cafily apprehend the gra» 
duations of the ſaid Cirdle of Sines,and.T angents nor how 
to divide the projeRion inlarged 3 therefore I have indea- 
voured to be yery plaine in the opening of the originall of 


fs -. 
the worke, that ſo the enſuing more compendioully may Of the 
be conceavyed. | | raduatiz 


2. Todiyide the Circle of $ines,you ought to have reſe= on of the 
| 7 4 , F rence Circle of 


ines. 


-»* — >> © 


I; 


pence tathe Table of Sines, and the worke for the gradus- | 
tion of it is ina manner nothing:different from the for- # 
mer,onely here may be noted, whereas all the Logarythmes | 
of Numbers are comprekended under one abſolute revolu- |: 
tion of a Circle,the Sines (which are ſufficient for praQtiſc 
will comprehend or require two revolutions 3 The firſt of 
which begins at the Line of Conjunttion, E N,from $,at 
34.m. 24-f. and ends its revolution at 5 gr- 44, M. 22.\. 
and then begins againe at the. ſaid 5.gr. 44-M-+ 22. and 
ends at 90.gr. and..is divided thus : 7n the T'able of Sines; 
marke yyhat number is againſt 1:gr. under the title. Sineg, 
which is 8. 2418. (the Index Fcing reje@ed) of which 
account onely bur '2418, from E,viz.at a, and.lay a 
Ruler upon the Center, and upon the ſaid a, or the Num- | 
-ber 2418. and .interſe&the Circle of Sines upon the infide \ 
in 1,vwhich repreſents. 1,gr. then marke what number is 
again: 2.gr. under the title Sines, which is 5428. account | 
this from E,in the Circle of equall parts,viz.at b, and. lay a 
Ruler upon it and cut the Circle of Sizes upon the infide,as 
before in 2, which ſtands for 2,gr, and fo proceede untill 
youcome to the Line of Conjuadtios E, N. according-go \ 
vhich direAtion. you may ſubdivide thoſe degrees out. gf | 
the (aid Table of Sines,into minuts, 5ths.of minuts: 1qths | 
of minuts,&c.according to the greatnefle or logic of 
the 19/frument: The inner ſide of the Circle of Sines being | 
thus divided, marke yvhat number is againſt 6,gr. under the 
title S#nes, whichis 192. (the Index being rejeaed) ac- 
count this number from-E. in the Circle of equall parts, 
viz.at e and laya Ruler thereto and the Center, and 
interſe& the Circle of Sines $.0n the outſide in 6. gr. then 
marke what number is againſt 7. whith is 858, account 
from E, inthe Circls of equall parts, viz.atf, and lay. a 
Ruler thereto and interſe& the Circle. of Sines S, in 7. gr. 
and ſo proceede untill the whole Circle of Sines be vided 
into its degrees and parts,unto 99. | ++ 
Of the  _ 3 Todvvide the Circle of Tangents, you muſt have re- 
graduati- ference alſo to the T'able of Logarythmall T angents,as fol- 
on of the loywcths 3 | 
Circlcsof ** - SnSng | Looke 
'Tangents. | 


Looke in the Table for 1. gr. and marke what Numbes 
3s againſt it under the title T angents,viz- 2419.(the Index 
being rejeRed) then account this number 2419. from E, 
viz.at 4,andlay the Ruler upon it,& the Center,& interſe& 
the lower Circle of Tangents T', onthe outfide in 1, which 
is oppolite to 1.gr. in tho Sines, and repreſcnteth the T a#- 
gent of 1.gr.then from E,account 5430.which is the T'an> 
gent of 2.gr.& lay a Ruler upon it & the Center,& interleRt 
the Circle Tin the outſide which ſhallrepreſent 2.gr.in that 
Circle, and ſogoc on untill you come to the line of Con- 
junfion, Which will bee at 5.gr. 42.m.40.f. then marke | 


. what number is againſt 6: gr. under the title Tangevnts 
. which is 216. account this Number from, in the Circle 


of equall parts,viz. at e, and laya Ruler upon it and.the 


_Center,and cut the Crrcle of T'angents Ton the outſide of it 
In 6.gr.then looke what nuwber is againſt 7.gr, under the 
title Tangent which: is 891. account it alſo from E,in the 


Circle of equall parts,viz.at f, and lay a Ruler upon it,and 
interſect the Gircle of Tangents onthe upper fide in 7. 
gr. in like manner goe on.in dividing the. reft. of the ſpace 


1n the degrees and'iparts,unto the l;ne of Conjunition which 


will be art 45,gr, Then marke what Number belongs to 
the Taxgent of 46. whichis 100151. .(reje& the Index 


19.) andthe, number 15 1.account from-E, inthe Czrcle of 


.equall parts ,Viz.at g and lay the Ruler upon the Center, 
and interſe& the Circle of Tangents:T', on the inner fide 


in 46.gr. then looke for the Tangent of 47.gr. which is 
100303, but (the. Index being reje&ed)it is bur 303.ac- 
count this Number from E,ia the Circle of equall parts,viz. 
at h, and lay a Ruler upon it, and the Center, and: cut the 
Circle of T angents Ton the inner fide in 47.gr. and ſo goe 
on individing the inner fide of this Circle untill you come 
to the line of Conjunffion, which yvill be at 84. gr.17.m. 
21,\. then ſeeke for the Tangent of 85,gr .which is 110580 


reje& the. index which is 11, and, account. 580. from rhe 


line of Conjun@ion in the Circle of equall parts, from F.viz. 
at 1.and Jay a Ruler upon it, and the Center, and cur the 
lower Circle T upon the inner ſide in 8 5.gr.and ſo proceede 

_ | with 


with the reſt of the graduations untill you come to rhe F ch 
line of Conjusftion,which will be at 89. gr.25.m.qo.l * > 
I Theſelaſtgraduations of Tangents from 45. gr.uuto the | 


ſaid 89.g5.'15.m.40.fare notour of any neceflity to be in- | © 
ſerted, but for expedition, in operation, and are onely rhe ® 
compliments of the former,ſo the complement of the T'ax- . oi 
gent of 40.gr. is'50.gr.the middle ſpace berweene which is i 


45. againe,the complement of the Tangent of 25.is 55.the | 
middle of which is at 4.5.Now the diſtance betweene 50. | 
and 45.is the fame betweene.40,and 45.and ſo of thereſt, | - 
- Thus for the'fingle proje&ion of the Cireles of my Ring, *' | 
_ the 2nd the dividing and graduating of them : which may bee | ? 
ey ſo inſerted upon the edges of Circles of mettle turned in the | 
or com. © forme of a' Rizg, ſo tharone Circle may moove betweene | |, 
poſed, ' vo ized, by helpe of two ſtayes, then may there be gra- \ h 
duated on the face of the Ring; upon the outer edge of the 
-mooveable and-inner edge of the fixed, the Circle of |, 
Numbers, then upon the inner edge of that mooyeable 
Circle, andthe outward edge of that inner fixed Circle 
-may be inſertedrhe Circle of Stnes,” and ſo according to the | 
deſcription of thoſe that are uſually made. 
If you bring't, inthe mooveable amongſt the Numbers 
to 1,in the &xed,you may on the other edge of the mooye.. | 
-able and fixed fee the Sizes noted thus, 90,90.80,80.70, 
- 70,&c. unto 636. and- cach degree ſubdivided, and then | 
*9zer the formerdiviſion and figures,g0,90.80,80.70,70. \ 
'&e; you have che other degrees, viz,'5, 4o 3521, cach of | 
thoſe are divided and ſubdivided by ſeverall poinits, 
Secondiy;(ifthe Ring be great) neare the! 6utward edge 
of the fide of the fixedgagainſt the Numbers are the uſu- 
all divifions of a Circle, and the points of the. compaſſe - 
ſerving for obſervations in 4fronomy, or Geometrie,and 
the fights belonging to the Ring may bee placed on the 
mooveable Circle. © ok 
 -: T birdly; oppoſite to theſe Sizes on the other fide arethe 
Logarythmall T dgents, noted alike both inthe moovea- 
ble; and fixed;thus, 6 6.7 7,8 $.9 g9.to 10.15 15.20 20, 
&c. unto 45.45; which numbers or diviſions ferve __ 
LIM their 
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their complements to g0.as before ; ſo 40,gr.ſtands for 50, 
r. 30.gr.tor 6c ,gr. 20.for 70.&c. and cach degree heere 
th in the mooveable and fixcd is alſo divided into parts 3 
as for the degrees which are under 6.viz.5 ,4.3,2,1. they 
are noted with {mall figures. above this divided Circle from 
45-402 35930,25,Xc, and each of thoſe degrees is divided 
;nco parts by ſmall points, both in the mooveable and 
in the fixed Circles, 
Fourthly , on the other edge of the moovyeable on the 


ſame (ide is another graduation of Tanzerts, like to thar 


faxmerly deſcribed. And oppoſite unto it in the fixed is a 
oraduation of Logarythmall Sines, in every thing anlwera- 
ble to the firſt deſcription of Sines on the other fade, 

Fiftly, onthe edge of the Ring is graduated a part of the 
Equator numbred = >10,20,30, unto 100, and thereun- 
to is adjoyned the degrees of the Meridian inlarged and 
numbred thus,10,20,30.unto 70. each degree borh in the 
Equator,and Meridian,are divided into parts, and theſe 
two graduated Circles ſerve to reſolve ſuch Queſtions, 
which concerne Latitude, Longitude,Roumbe ,azd diſtance 
in Nauttcall operations. 

Stxtly, tothe concave of the Ring may be added a Circle 
to be elevated,or depreſſed for any Latitude, repreſenting 
the Aquator,and lo divided into heures and parts with an 
Axis,to ſhew both the houre,and A3imuth, and within 
this Circle may be hanged a Box and Needle, with a {ocket 
fora/faffe to llide intoit, and this accommodared with 
ſcrew pinnes2to faſten itto the Ring,and Staffe, or to take 
it off at pleaſure: 'Thus for the firſt way of inſerting of the 
ProjeRion,on the face and backſiae of the Ring, a iecond 


way followeth, 


2. How the Projeion may be formed in a 
Ring, ſo that all the graduations may be 
pon one ſide onely, 


His may be dene by a double proje&Rion,if the moovea- 


_* ble Circls be ſo ficted that ir moove upon a Plate, _ 
c 


be of ſufficient breadch to containe all the circles of the 
fingle projeion, and that one of the fixed Circles retaine 
the ſame breadth with the mooyeable : as for the inner. 
moſt fixed Circle, that may be bur as an edge onely then 
may there be a ſmall channell in the innermoſt fixed Cir- 
clezin which may be placed a ſmall fingle Index, which 


may have ſufficient length to reach from the innermoſt | 
edge of t5ze Mooveable Circle, unto the outmoſt edge of the | 
fixed Eircle, which may be mooved to and fro at plea- | 


ſure,in the Channell,yvhich Index may ſerve to ſhew the 


oppoſition of Numbers3then upon the other fide of the Ring | 


may be placed what the fancie may allude unto. 


3. How to fu the (ircles of the Ring by a fingle 
Projettion into a Ring, ſo that all the ('ir- 
cles may be upon one fide onely, 


Tis 1s done by having a narrow Czrcle turned,to moove 
about the outward edge of a broad Circle, ſo that being 
framed tozerher,it may to the eye ſceeme but as one Cir- 
cle onely, then may aſl the Czrcles of the Projefion be de- 
ſcribed and graduated on the broad < jrcle,and to the nar- 
rovy ooveable Circles may bee placed two like edges of 
Mettle as the parrs of a double 7zdex, which may extend 
unto the largeneſle of the broad Circle, which may move 
ſomewhat ſtraight in aChanell made 1n the narrow Circle, 
for then theſe edges being placed unto any rwo proporti- 
onalls in the Projetion, 1f you ſhall alſo moove that Cir- 
cle which carries theſe two edges; as the one edge paſicth 
by any Number in that projeffion, the other will ſhew the 
fourth proportionall,in the ſame projeQion, and this way 
doth avoyd the mooving of an Index at the @enter ; for 
that is ſupplyed by the motion of the Peripheria of the 
Circle, and fo according tothis dire&ion you may retaine 
the forme of a Rinz,and have all the Circles to the eye up- 
on one af the ſides of the Ring onely3which forme is more 
Gentile, and Mathematicall, then if the proje&ion _ 
placed 
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Placed on a Plate or Plaine; Many other formes might be 
eliverd, about this ſingle projeFion, buttheſe may ſerve 
for the pre(enr. 


Of theenlarging,or augmenting of the Project- 
tion of che Circles of the Mathematical Ring, 
10 Worke dccuratly Trigonometric. 


His augmentation of the proje&ion is very facil, being 

' bur onely the doxbling tripling,quadrupling quintuplirgs 
decupling,centupling of Circles in the fingle projetionzand 
{oro concetve ſuch decuplation, centuplation &c, 'onely to 
be the parts of one of the ſingle Circles, and may be divided 
andgraduared out of the former Tables of. Logarythmes, as 
though theſe Circles were onely one continued Circle, and 
the way how,ve will fomeyvhat open by this generall Rule, 
Divide 10000. (which is the Radix of numbers) by thar 
number which you intend to have tve projettion enlar- 
ged apon,according to a Ratio,or proportion aſigned,and the 
Quotient ſhall ſhew the number of parts that one ſingle 
Czrcle ſhall be divided into which Circle fo divided is the 
ground of the whole projeFion. As for example, admit the 
Katio,or proportion of the augmented proje&ion were re- 
quired to bee Quadruple to that which is fingle, that is, 
foure times greater, then, having deſcribed foure @uadrue 
plicities of Circles, according to the Scheme B,and one f1n- 
gle Circle noted with E, divide the {aid 100000.by 4. the 
Quotient is 25000 . which fignifieth that the ourmoſt Cir. - 
cle E,(being the 5 part of cach @uadruplicitie of the other 
foure Circles) muſt bee divided into 25<00.equall parts, 
therefore let 1 firſt bee divided inte 25.cquall partszeach of 
thoſe parts divided into halfes ,and eyery one of them divi- 
dediinto 5. parts, ſo the whole Circle ſhall be divided inte 
250.equall parts, then may each of thofe diviſions bee di- 
vided againe into halfes, and every one of theſe haltes may 
bee divided allo into 5. other equall parts, and then the 


vhole Circle ſhall be divided into 2500. parts, and it the 
ry + 6 divi- 
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ged, 


How to 


pain into 10. ether .cquall parts, ſo rhe whole Circle ſhall 


divifion thus, 1,233 45,6 &c.unto 25. 


Now to graduate theſe quadruplicities of Circles from | 
divide the the ſaid Circle of equall parts, you ought to keepe the ſame | 
projeti» method that was uſedin the dividing of the fingle Circles 
on inlar- jn the ſingle proje&ion, onely this by the way ought to 


O 


be obſerved, that when you have divided one revolution 
and cotne to the line of conjuntfion, the tabular numbers 


Ciphers,and then how much he tabular number is above 


fions be grext enongh,let every one of them bee divided 2- 

ce divided into 25000. equall parts3 if they canngy bee F 
divided into ſo many parts, yet wee may conceive them fo | 
to be divided; and ſo of other divifions tor this projeR jon, ': 
which Circle of equall parts may be noted ar each capital :! 


CE 
le 


Will exceed the Radix of the Circle,viz.the former 25,and | 


— _— 


it,account beyend the 1ine of conjun#ivs : fo to graduate 17. | 


—_ tne Circle of numbers which falls nor beyond the line | 
of Conjunftion ſeeke the Logarythnie of the ſaid 17. | 
which is 123044. (the ndex vp ip ro, account | 

ie ſcheme B, onely | 


from £,in the Circle of equall parts in t 
23044. and laying a Ruler upon itand the Center, inter» 
terſe&the lowermoſt Circle of the former, which-belongs 
to the Ps of mimbers in 17. but if 13, were to bee 
inſerted into the projeRion,ſecke for it in the Table, fo 
right againſt iris 125 527. account beyond the line of con- 
Junion onely the 25527. and lay a Rnlerupon it and the 
Center, and interſe& the next higher Circle in 18. more- 
overto note out 19. uponthe ſame Circle, againſt which 
in the T able of Logarythmes is 27875. Now becauſe the 
Radix as before is but 2 5.and ſeeing 27.in this number ex- 
ceeds it by 2.reckon rhat 2. for 27. and account from 2.in 
the Circle of cquall parts, the other part of the number, 


wit: 875. andlaya Ralerthereto, and to the Center, and | 


interſe& the former Circle in 19. and ſo proceede for the 
dividing of the other numbers untill you come to the line 
'of confunionzthen will the Reiix be there 50.becanſe of 
eworevelurions, therefore at the figure of 1.beyond the line 
of conjuntion,you may account it 5 3, atthe figure of 2. ac- 

count 


count it 52,&c, and commins to the line of Conjun&ion 
" Tetthe 25, be accounted 75. becanſe of three reyolutions, 
7 thenat the next 1.account it as 76.at the figure of 2, ac- 
o | count iras 77: and ſoproceede untill you come to the firſt 
* Radixviz. 100000, er to the line of Conjundtion at the 


oint E.this being fully conceaved, and having a fcheme 
erc already graduated, it ſhall be eaſe from this to divide 


/? any other proje&ion which is to hee augmented in a diffe- 


rent manner : But if the projeRtion inlarged bee of a Decu- 


; ple, or Centuple proportion, then the ourmoR C zrcle is to 


be divided onely into 10000, cquall parts #cording to the 
Circle of <quall parts E. in the ſingle projeftion, and then 
the Logarythmes in the Table will divide them without 
any conſideration(the Index being one]y reiefted) and as 
the whole Circle of Numbers in its quadruplicities of Cir- 
cles may bee divided by the former direQions, lo 1n like 
manner the circle of Sines,and Tangents,in their quadru- 
plicities of Circles may alſo be divided : and ſo ef any pro- 
i1eRion in this kinde. Thus for the augmenting of the 
Circles of the proieQtion ef my Afathematical King, and 
of the dividing of them. ' 


d 


Of ſeverall wayes how the Circles of the 
AMathematicall Ring ( being tnlar- 
ged )may be accommodated for 
Praftlicall uſe, 


Pick the Cfrcles being praicRcd lingly upon a Plaises an 
Index with two fecte or a flat Compaſſes may bee placed 

at the Center to open at any two tearmes afligned : and ſo 
to moye it about as occaſion requires, but in Read of it a 
ſemicircleway be faſtacd there, and a fergie {ndex tomove 
<yoo it, ſothat the Radizs,or edge of the /emictrole being 
placed to any one number, the /ydex may be placed to the 
other number : and then if the ſemicircle be miooyed Cireu- 
lar,as the Radius ofthe ſemicircle paſleth by any number 
1n the proieion, ſo the edge of the Index in motion _ 
* & 3 CYy 
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j 
ſheyy the proportionalls in that _projetion3. ot 2 paper | 
edoe, ane" obo bats may bee ſufficient, ſeeing # 
the Circle of equall parts will ſhew the equall diſtances of | 
the proportionalls,8&c, But the way of operation upon this * 
ſingle proie&:on with an 1ndex,& c, to 2 learner will © 


bee ſomewhat troubleſome for the ſeverall obſervations 
that neceſſarily depend upon that way, and cannot bee 
avoyded, But a double projeKion makes it very facil. 


2+ ſecond way of accommodating thuinlarged 
Logafmal Projeftion,for pratiicall 

; aſe with'a fingle Index onely.. 

His is done by having a double Projzefton inlarged on 
a Paine, the one to be fixed and the other ts be move- 
able, (agrecable to the ſcheme 4.,in the title page) for being 
fo fitted it ſhall operate with the ſame facilitie and expe- 
dition,as though it were a ſingle Projeffion, the proportio- 
nall numbers being alwayes b oppoſition, & in like diffe- 
rences of Circles, one caution confideredzand the 7ndex at 
the Center, is oncly but to helpe the eye in finding them. 


3+, A third way of fitting of the Circles 


\:. of the Projeflion for Pralti- 
call wſe, 


THis is performed by helpe of a double proietion, the 
one to be fixed, and the other to bee mooyeable: Bur 
ſo that the Circles of the mooveable being deſcribed ,cvery 
other Circle may bee cut out, that is; that there may bce a 
vacuitie betyeene each Cirele, then let the edge of the 
mooveable Circleybe divided and graduated anſwerable un- 
to the graduation and diviſions of the proieRion on the 
fixed, but ſo that the whole mooveable Circle bein 
placed at the Cevter, - the diviſions, graduations, an 
figures on the ſaid fixed Circle, may be ſcene conſpicueus 
F | through 
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'E through theſe Channells, and vacuities which are cut out 
| © in the meoveablc,(o this Projefion ſhall alloſhevw, or give 
'# the proportionalls by oppoſition, as the former. 


42A fourth way,how the Logarythmall pro. 
" qeflionof my Ring inlarged may be 
fitted in an inſtrumentall forme 
for praiiicall uſe in Cat- 
culatian. 


F His may bee done according to my great Cylinder which 
T have long propoſed (in which all the Circles are of e- 
; quallgreatrneſſe,) and it may be made of - any magnitude or 
| capacity, but for a ſtudy (hee that will be at the charge) it 
may be of a yard diameter and of ſuch an indifferent len 
that it may containe 100. or more Circles fixed parallell 
one to the other on the Cylinder, having a fpace betweene 
- eachof them, ſo that there may bee as many mooveable 
” Circles,as there are fixed ones, and theſe of the mooveable 
| linked,or faſtned togerher,ſo that they may all moove toge- 
ther by the fixed ones in theſe ſpaces, whoſe edges both of 
the fixed,and moeveable being graduated by helpe of a ſig- 
gle Index will ſheve the propertionalls by oppoſition ig this 
donble Projetti;n, or by a double pedex in a fingle Pro- 
jeftion. _—_ 


Of the deſcription of the Grammeloe ia or the 
{rcles of my Mathematicall Ring on 4 
Plaine, according to the diagramme | 
that was given the King(for a view 
of that projeflicn ) and after- 
wards the Ring it ſelfe, 
"THe parts of the 1n/{rument are two Circles the one 
mooveable and the other fixed, the mooyeable Circle 
is that unto which 1s faſined a (ma]l pin to moove it by, the 
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ether Circle may bee conceived to bee fixed; upon the | its 
mooveable and fixedthere are deſcribed thirreene diſtin& || ve 
Circles,nowithſtanding, on the moove?'' and fixed there | thy 
are 24.ſeyeral Circles conſiderab!-, : which there are foure ? ſta 
in the mooycableganſwerable to foure in the fixed, which | ©! 
double Circles are divided & noted with letters both in the” £4 
mooveable and fixed,as followeth. ha 
#93. The Circle of degrees and Calender. W 

E, Repreſents the Circle of equal parts, ' de 

The Cirdes of | and part of the Equator, Meridian. 


the fixed are\T ed 

nored with th eſe T >" he Circfe of T angents. m 

letters,viz. | S. The Cirdle of Sines. | Bw 

| D. The Circle of Decimals. y © 

CN- The Circle of numbers. I 

CN, TheCirsle of Numbers. i ” ta 

The Circles on | E.The Circle of equated figurs,0& bodies. 

the AY F. The Circle of Sines. | lo 

r i > LG 

eos I —_ . It rhe Circle of T augents. Se 
viz, Y. The Circle of time, yeares, and| 

monethes. '< 


eA more particular deſcription of each Circle, aud | 
 firffl of the Circle of equal parts. = 
Irf#, the Circle of equalt parts on the fixed, is that which | : 

is next to the Circle of degrees, and noted with) x 
the letter E. and is figured thus, 10,20,30,40,50,60, | ti 
50,80,90,100; which figures doe ſtand for themfelyes,or : 
ſuck numbers unto which a Cypher,or Cyphers may be cons | F 
ceived to be added, or taken ayvay :ſo 10.ſtands for 1. or | t 
10. 100,1000,8&c, and ſo of the reſt, and here note that | & 
1 

c 


bo 
CE 


the ſpace betweene any two figures,muſt bee conceived to | 
comprehend the difference in denomination betweene | 
them, that is, ſo much. as one number is greater than ano- | 
ther, ſo many diviſions muſt be contained betvycenc theſe | 
numbers, ſo if the 20. ſtands for 20. the 30, then ſhall | 
Rand for 30. and becauſe the 3o, doth excecde the 20. in | 

its | 
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its denomination by tefi, there muſt therefore bee concei- 
vedto be 10.divifons betweene the ſaid 20, and 30. but if 
the 20.had ſtood for 200.and the 30.for 309.then the di- 


| ance betweene 20. and 30. muſt bee conceived to con- 
* taine 100. divifions, and ſo of the reſt : which Circle of 
” equallparts, inits diviſions repreſents ſuch numbers as one 
' hath occaſiontouſe,and is of ſpeciall and ſingular ule if ir 


\ were particularly applyed, (though ſome one {aid upon the 


hd 
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- deſcription of it, it was [carce of avy uſe,but onely that by 


helpe thereof the given diſtances of number may be multiply - 
*« divided as neede —_ had TI the Sy nadeths 
me, and the ſubje& unvayled to helpe my fig/1t, I ſhould ſee 
its uſe better then now I doe,& yould not conceat my lelfe 
to be ſo ſharpe fighted, but bee thankeſull ro any one that 

would uzvaile it for me yet (acording to my weak ſight )had 
T time,and place I could not fleber over ſuch a point, but 
take up much of both, to dilate my ſelfe in the ample de- 
claration of the uſes of thar Circlez howſocver I have ſaid 
ſomethings in its ule;to illuſtrate it,and to prove my afler- 
tion. 


Of the Equator and Meridian. 
gFcondly, the Circle of equal parts doth nor onely re- 
preſent it ſelfe, but alſo a part of the —_—_ or” Equi- 
BoFiall Circle, containing 100, cquall degrecs, each de- 
gree being divided aRually into 10.parts, fo that each part 
oth containe 6.minuts, and is numbred as before at eyc= 
ry tenth degree,thus, 10,20,30,40,50,60,40,89,90,100, 
tipon the inner fide of which C7rcle are graduated the de- 
Trees of the Meridian inlarged,or the unequall degrees of 
,atitrde ,accerding to Wrights projeRtion,figured & noted 


thus, 5.10.15.20.25,&c. unto 70. gr. cach degree being 


divided into 10. parts,{othat each part containerh 6,minuts 


 alfoas before, which diviſions may be called the Meridi- 


#n Circte;or the Circle of Latitndes, 


Of the Circle of time. 
FHudly, the innermoſt Czrcle on the mooyeable vhich 


- is noted with the letter T.figured thus 132, 3,4,&c.ume 
; 39. 


f 
$0.and eachof the ipaces is ſubdivided'ints 1 2, equall pats 
and is called the Circle of timg,or yeares, the-ſpaces nioted þ : 
with figures being yeares,and the tubdiviſions, menerhs,and | ? 
ſcrves for to operate ſuch queſtions as concernes intereſt F 
and yaluation of Leaſes, but the outmoſt Circle, which is |? 
noted with letters upon the inner (ide, is the Calender of |: | 


4 


time,divided into moneths & daies; and is adjoyned to the |! 


degrees of a Circle, noted with the Signes that ſo readily |; 
knovving the day of the moneth, the Suns place may bee | 
found,and fo contrarilyzwhich Circle of degrees ſerves alſo ® 
e9take the Sunnes higrh,and for the obſervation of Angles. | 


Of the Circle of Tangents, 


FOurthly, the next Circlesto that of equall parts on the 
fixed are the two Circles noted with T' T. which are bur 
one Circleineffet, and is called the Circle of Tangents, | 
which comprehends neare a Qua4rart or 00.gr.and is gra- | 
duated and numbred on both fades, having its beginning at | 
the line of conjunion E N, at 54.m. 22.{.the numbets that | 
are minuts are noted with a touch over them thus, 35" | 
that ſo they may bee diſtinguiſhed from theſe numbers 
which are degrees that arc not noted at all, Sothe Circle 
of T angents which is next tothe. Circle of equall parts is | 
figured upon the outward part of it, in its diviſions from |: 
3 5.m.unto.5.gr.32.m.43.{. and the degrees are noted | 
ſomewhat greater then the reſt thus, 1, 2, 3, 425. In'the 
next undermoſt Circle theſe degrees from the ſaid 5. are 
continued and are noted upon the outfide of the ſame Circle, © 
from 6,gr.unto 45.gr.which 45.gr. are continued upon the 
inner fide of the | Circle into 8 4.gr. 17.m.21.f. and © 
theſe arc further continued on the inner fide of the upper- 
moſt Circle.unto 89,gr. 24.m. 38.1. Theſe two, Circles are 
called the Circle of T angents; And the Circle of Tangents no- 
ted in hike manner with T' T', inthe mooveablezis the fame | 
with this Circle of Tangents on the fixed : cycry degree in 
each of which Circles unto 10:gr.is divided aually into 
60.diviſions, each of which repreſents one 'minut, and 
from 19.gr.unto 80.gr.cvery degree is divided ifgto 30. .dt- 
viſions» 


"+4 eÞ.. ; 


vifions,cach divifion being 2. minurs then front $0, deg "i; : F 


- . cyery degree is divided into 60. partgor minutes as before: Thai 
af FT the deſcription of the Circle of Tangenty, both on tle firedand 
4 | For rae | 

Y moveable. 5 OP LESS. 

s | Ofthe Circle of Sines. 

ff y 


by Fl ,next umro the Cirele of T a1gent, is the Circle of Sinernated 
» *. with rhe letter &. as before,having irs beginning at the line of Cont 
” junifionar 34,m.22.f.andis figured and divided upan both fides, up- 
© onthe inner ſide it is numbred from 25. m. unto 5.gr. 44. m. 21.f.- 
” whichave almoſt oppoſic to the like degrees in the Circle of Tar 
 grats,which degrees arc continued upon the ourward fide of the fame 
Circle unto g9.gr.andare nutmbredthus,6.7.8.g.10; &c, ufito go. 
; everydegreein this Ctrcle of fines is divided into parts accordingte 

the greatneſſe of degree , and the Cirode of fines on the moveable is 
the (aime with this on the fixed. 


| Of the Circle of Decimalls of money , I 
| Gixtlyznext unto the Circle of fines; on the fixedzis the Circle of the: 
; Decimals of money, noted with the Letter D. and is divided ow 
| - the innerfide,and figured thus, 1.2. 3.45. &c.unto 23.andeach (pare, 
fibdivided into 4. parts ; which divitons' ſo numbred are the. 
decimals of pence; (or the diviſions or notes of the'whole Circle) & 
are to be conceived to be the L, of a pound of money. Inlike mans; 
net the ſaid Circle is farther divided on the outer lide, and figured' 
thas, 12.3. 4.5.&c.into 19 parts &the ſpaces berretne each figuteid: 
divided into 1 2.parts, (or as many parts as cach ſpace will comaine}' 
which whole Czrcle ſo divided (is ſuppoſed to repreſent a pound of- 


money,)is the Decimal of ſhillings,or of a pound of money : the like 
may be done for theDecimals of waight. 


Of the Cirele of Equated figures,and Bodies, 

SE veuthly.;the Circle which'is a like fituate&unto this'on the move-. 
able chatis noted wich the letter E.is the Circle of enjunccd figured* 
and'Bodies,ſervitig excellently to facilirite and expedite ſuch dpeta«' 
tions which concerne regular figures and the five platonicall Bydiee;: 
with other occurrents,a touchwuport which was: ſhawne in the Ept-" 
file; But mere at large in its place is ſpecified; which Circle of equa-/ 
tc figurecand Dodibs, isdividedourof this Table enſuing, as the: 
Cevele:of numbers was out of the T'able of Logarjthmetwehicontaines 
199.nates; 50.0f thenilorying:for Superficies, andthe orher55 0, for 
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i abulanotarum c 


I. _. Note-fgurarum. | ; 1% Note Solidorum. | 
Hep. 01639 Hex. | [41465 D.cir. 0466910, cir 170507 
le. 6 [95692 7.142254 T, $,197133] Cit. [+2542 
Hep.cir. 06159] 8.\45154| 7-in. [95504 D. in.[44754| 
Cir. 6. [07954}T ri. in:\45040 12129234] Cyl.G 46852 
Os. in. f0317 4 9.147712 7. cir 321611 5, x.1497 74] | 
JP: 78-09 151|@reas 50005 | &+ #0150510. 5153959] 
No, e. [19444|[Cir e. |y5245 | $e {th 1. e. 155349] | 
Joc.cir. [11613 |Hep. p—.s Cyl. 51*2237] © 59959 
| 200 68 876; 
iNo. in. }1379o0[Iri. 63650 © f. t [5187 
1 2; |150510Tre. e. [68175 5.|-33001IC. e. 56666; i 
1 — trees —__ — ——\ — 
Oc. e. |15809g}Oc, \68389 Gag. 23426 Cyl. PlG7117) 3 
JF B. |i5836|Quiin. [69897] |F. T.|*3754|0 £57339. | 
No.cir, | 16491|M1. 4c. 175967 T. x, |23356|T cj, 169010 
P. 16 2'16749|T 14. cir, 75143| C In. 23856[5, o [71899 
De. in|18719]No. [79111] Gag.g 24349 5.173667 
A. Co [20411 Pen. in. 83770 | 6. 5938s. © 76033; 
De. cir. [20898}2u, cir. 84948] fo ih 43d. O. e. 77553: 
Hep. e [21976|De, (B8616 7.|**779|C. x. 077825) 
Pen- [23565|Cir. D.8g50g| £18 4. Hh. $0355 
| 3. [23856|Per.cirgg2gn5) Don 31483 __C.|85497 
— — __ 
Hex. e. (29267 Hex. in. 93753 | 9.13 180810 D. 5.8 $40; 
| 4.*)\30103|[P. '\21, '95762 10. 32338 0.91497) 
| $*134945]P. 20. 00000 | 7* P. 33979|z, x. [937$3 
Fen. e. -y (ee Y. C.s. 100009 _ L OS LOG & [96614 
} 6.138907 | 718 T, 6 97612) 
4 deſcription of theſe Tabular notes. 
Cir. Crycle. Va 
Tri. 4 angie 2 equatl 
a. 2 _—. 7 inſcri- 
| Ste raÞ &. Pentag?. d 5L in wy 
Y ep. figures. - Hex. F - Hexagon 8.8 c. Circit- 
85 Hep. | S Heptagon | 2.5 ſcribed. 
* Z No. Nonogen | 2 = 
WS . . L = > 
VS | .. Le. bt Decageu 
's Sf DT, [ ' Tetraedron. us ſolidity. 
| | 0. ;x_ = Octaedron. & oF equall. 
' | Regular Þ CJ ® Hexgedron. ) © J* 'a of convexity 
* olids. } D\ 3 Dodecaedron JB YE inſcribed, 
R t | & teoſaedren. FEY. clrcum- 
.% Sphere, £ & cir.  [cribed. 


.. 
< 7 


g | P,18, 
P.20, C fette to a Polk 

, P21, } 454+ 44 
5 g 1 £8. | Footeof Board. 
"= | ET | Foote of Timber. a 
» EF ft : #1 00te of Timber equated... Of Gold. 
5 FR. Crr.D \ Circles Diameter. JESC| : | Silver 
| as Cir.C. i .G Circles Circumference. | t ST |[.5 | Quikp. 
. D = | oy 
4 Cyts 7 __ - < 2 8 P< 2< Copper. 
| Cyl. © S-Cylindricat ſoliditte. 2 - YN | 8] Ttnne. 
Cyl, 4 | " DHS - = H |< Lead. 
| | js f 1 * Cylindricall foote meaſure. (2 & d{ tron 

i Gag: Gage for wine. | 

0 Geg 4 I Gage for ale, 


Of the Circle of Numbers,” © © 

Ez ly,the Circle next tothe decimals of money, noted with the 

letter N on the fixed is the Circle of Numbers ,and.is divided into. 
unequal] parts, charaRered with figures thus, 1.2.3.4. $.6.7.8.9. 
theſe figures do repreſent themſelves or ſuch numbers unto which a 
Cypher or Cyphers are added,and are varied as the occaſion falls gut in 
ſpeech of numbers. | | a 

Firſ#.if the figure of 1. ſtands but for 1. then all the diviſions in 
the Circle by deminitton are the you ef x. ſothe figure of 4. ſtands 


for the fourth =_ of 2. (if 1.be divided into ry the 4 ſatids 


for 40.parts of @.(if 1. be divided into 100, parts,) 8. ſtands'for 
eighth parr of 1.&c. but if x.ſtands for 1,by augmentation, thenthe 
figure of 2.ſhall repreſent twozthe figure of NA ſtand for three, &c. 
and the ſpace berweene cach figure thall be the parts of 11 . © 
Secondly ,if the figure of 1.ſtands for 10,then the figure of 2. ſtands 
for 20.the figure of 3.for 30.&c. hence it followeth that betyeene 
the figure of 1.and the figure of 2.or betweene 2.and z.muſt be 10. 
diviſions to repreſent the intermediate members , the middle of thoſe 
diviſions is noted thus + |-.as if the 2.be 20,and the 3.be 30. then at 
the next great diviſion you may. account 21. tyye livifons yond the 
Geurc of 2. to be 2.2. at the next great diyiſfion you may account 2.3. 
| _ andſoon,numbring till you come to 30.0r any other number, which 
5 divifionsnoted thus -1+ is onely to helpe the eyc in numbring- 
AZ | 


Third'y, 


T birdly,if the figure of 2.ſftand'for 200 then the fighrgef3.is $00 
the figure of 4.is 400. hence there mult be 100, inua be 200. and 
300,and 100.more betycenc 300.and'40d.and'o of ethers: Now 
ſceing that res tens make an hundred, there muſt be r6cdiviſrons be- 
evycene the (aid 200.and 300.and every one of thole divilioasdoire- 
preſent 10.ſo the ſaid note +] + ſhallbethilfe of the ſaid 10d. rhere= 
fore at that note you may read 250, aat the middle betyycerte 3300. 
andyod,viz.at .|- reade'35e. Ke. h 

 Bveryone oftlie diviſions which ſtand for 10. is divided againe 


in iÞjocher diviſions, the middle: of ywhich. hcbvits(divigena litle 


phe? than threſt;zo-helpe the eye to number more readily. 

| And liere generally is ta beinottdthar what denommnetion/you 
giveunto-any of the-fifures, the next great diviſien is the'next ſub- 
denwvWhication.ad the noxtleflerdinifive.tothargreater is the ſecond 
mination,as ifT ſhould ſpeake 24 3.here the dexommuriont arc 


Hundreds,Tens,and VUnites: thereflrethe figureof 2,: ſhall ftand for ' 


200. the foure great diviſions next the 44 ſhall be 49. and che next 
three ſmall diions h1]l repreſent 3, (whuch is within ſeaven ſmall 
diviſions of «|, Jandſo of vtherg, 

IT bus for the deſcription and numbri 


pon the Cirale of eumbers on 


T 
the fixed The nuoberr & Aiviſions on he moveable Cixcie,mrecht very. 


» 


ſamewith that on rhe fleet? for if you fiove r.in the ywveablero 1. 
in the' Feed, rherc'is repreſented to every mumber or divifion' his 
polite, not only irr tHe Circle of numbers, buralſoin- the Ciriie of 
Sines,and Tangent; fo | Þ | 
_ And-thus in theſe two Circles of gumbersy and inthe other' 
 Chiclepgthere is'a ptcar body of numbers, the one. ſanding alwayes 
fhedeth the other tobe noved; andif any number” in the moveable 
e maved,all orher numberr move with it: fo if yoa'meve 25, inthe 
moecable'in the Cifclt of nambert unto 3'0.in the faſed'or the Cirtls 
| of piers, right apainft;26:in rhe moveabte; is”; 1. arid 2. renths in 
he fixed,and right'againſt 27 in the moveablesis'; 220d 4.tenths' int 
the ſrxedgright pfirk 70.in'the woveabte is 36; imthie fixed againſt 
46.1n the moveaM!t;is 55-and 2;cemchis in rhe fixed. '+ 
_ Agaiadif 108. inthe meveabte be broughtto-55.tw the' fied, right 
againſt r6,inthe eds 11'5.in the wbvealle, andiright'apeindt 12: 


in the fxed, is.86.and 4.tenchs inth= moveable. : 

_ Fu vehac de f a give” unite the munbersin the Cercle 
of numbers in'the move, £6 
nomination, and the like is'to be conceive# touching thic progreſſive 


denomination of aumwbtrr, in the Circle of mumaberr" int the fixed. 
Thus fer rhe'deſcripriors of the: /nfframene;chie uſe folloveeth. 


8,xorarcluecefiyely tokeepe tlic ſame de 
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CODUNCEULTD. 
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How to performe the Golden Rule, 


or to findea Proportionall Number unto 
another Number, astwo other Numbers 
arein proportion amongſt 
themſelves. 


= fy WAY» SI þ VOY 
FEXSYER IU IIS 


a. - 


His Rule of all other is the moſt excelVenr 
and the moſt generall, aswellin Mathe- 
maticall Calculations , as in Arithme- 
ticall Compurations, and therefore 
may nor unkitly be ſo called, and the 17- 
ſtramentali operation is rather more fa- 
cile in this Rule, than in Muliplicatioz 
o:Dviſzon;hence It 15 that I have diſpe- 
ſed1t 1n the front of the worke, becauſe 

of expedition and facility : and the way of operation is thus: 
Sceke the firk number in the moveable, and bring 
theſccond number in the fixed, fo right againſt ahe third 
number in the moveable, 15 the anſwer in the fixed. 
| If the Intereſt of 100. li. be 8. 1. inthe yeare, what is the Example 1; 
be Intereft of 65. li. fer the ſame time, 

& Bring 100. in the moveable co 8, in the fixed, ſo right Conflrudiie; 

agaiuſt 65. in the moveable is 5. 2. in the fixed, and ſo 

much is the 1lntereſt of 659+ li, for a yeare at 8.11. for 100. lis 

per mMmMuuy!. 


| The Infrument not removed, yeu may at one inſtant *=>S 

| right againſt any ſumme of money inthe moveable, ſee the 

| Intereftthereof inthe fixed: the rcaſon of this is fromthe 
Definition of Logarithwes. ; 

| P roportionales Logarithmi equakes babcnt difurentias. Definilio. 


Neceſſ- eft i2itur proportzonales Logaritiomos in proport.oue 
Lincari diſtaniias equales bazcre. if 


it to Conſirudtis: 


E | If « Tivepe of $9. Horſt bitve for their pu 140;6. how aac N 
_— ws ffiebio bog 0Trage of hho. ww | 


4 


Confirifi's. Ring 50. to 149 then righr a: iaſt64.inthe moveable is 
fr B 179.3. in the bixedftbe monchly ou the ſaid 64. horſe. 


And there immediatly may you.fee the monthly charge of 
any number of Horſe, for, the number of Horſe given inthe 
moveablc,right againſt itgis their payin the fixed. 


Ex "OY ple 3. 1115 ſaid that the proportion betweene the circumference of 8 
on Circle to his Diameter 18 2.16 22; 


| Bripgthercfore 7. in themoveable vo 22. in the fixed,then 
immedaacly atone inſtant may you bave the Diameter or 
Circumfcronce ot any Circle, only by an ocular inſpeRion: for 
rzghtagainft the Didrreter in the moveable, is the Circumfee. 
rence in the fixed; orright againſt any Circumference in the 
_ is his Diameter in the moveable : Thus for the fimplc 
Rule. | 

Further uſes of thc G :l.en Rule in ordines ſervice in 
n 7050 r1onating of thmgs.: 


Ler FLX, repreſent the Perin.ctcr of aPentagonall Fort, 
andlcrthe diſtance betweene the points of the Baſtines, FL. 
he 926.foot,or KL the ſquat e fide of a Building 470 ootgand 
-the other dimentions, both of the Forr, and the Buijding ac» 
cording to the here under inſcribed Tables, 

The diſtance b:tweenethe 2 _ 
points of the Bulwai ke, c F L..9* 6. 
A perpendicular —( R. 6:7. 
The Corine———-—--—A-B 652. 
The fide of rue Forr DHA4:25- 
Thegor. c lnc—— —— AD. 119. 
The Flanke-——,———— DE. 100. 
Theline of detence--—=——D L. 700, 
The face of the B. ſtinc——E F. 254. 
1 he capital lee ——-4F. 224, 
The diſtance from the | 
Center to the Baſtine c AC«5 $4- 
From the Corr 1uc ro the 
Sg ready [2 


The bredih of the Bulwark, G E.z10s 


Example 4+ 


The 


leo... et. Sh | 
The pret refit ſquare fide of the Building—-KL.470. fook 
Q. A court within the middle of the Building, 
The diſtance betweene the middle of che Conrr e 
_ KA. 236, 
and afny Out angle, aSon——_ c_mmmmmmnnony t 
The caſt inner ſquare of the Court E F. 200, 
| Berweene any out corner of the Building, as-— AX. 180, 
©. 9.0 &c. a ſtone Galkry inbredth —- — 36, 
And ſo ef ether under roomes to other uſes. 
A, JOw admit anether like Fort, or anether like Building 
is tobe ereed, whoſe greateſt diſtance betweene rhe 
aforeſaid points of the Baſtines, cen be but 750. foorgor the 
greateſt fide of the peece of ground where the Buiddng isto 
beewadc, isburt 40o. foor, what ſhall the ſeverall meaſures 
of this new Stradure be, fothat the Fort tothe Fort, or the 
Building to the Building, in all parts be proportional? 
This is performed with much facility and expedition by Confirudte. 
this Gramnelogia. | 
| Forif you meve the whole to the whole, viz. 936.to 750. 
or 470. to 400, right againſt the leverall knowne meaſures 
" inthe moveable, you have the ſeverall required meaſures in 
the fixed. Ibringthereforc g26.unto 750. 
637) © (516-9. 
66321 1536.1. 
425 344-3. 
I19 96.4. | 236 ads. 9.- 
00] - | 80. Soright J200( inthe more- J170.2.( in the 
4 700 >2 < 566.9. | againſt ) I80CC ablc is 153-1.C fixed, : 
| 266] | 213.8. 36 3798 
224 131.4, 

564 456.8, 
456 369. 3 
(3IOJ 1,251, 1, ) 
Theſe numbers found outby the ordinary way of Arith- 
meticke may trouble a nimble Arnhmetician a whole houre 

or more, and therein ſubje&ro much error, bur orhers 6, or 
.. 8, houresatthe leaſt, if not more; but by this Grarmelogia, 
they arc found our in lefle time than halfe a quarecr of an 
houre; for fo quicke is its operation inany queſtion, ro him 
that hath the way of working by it, that it gives the Anſwer 
before a man candiſtinly write downe the nuwbers propo+ 
cd inthe que{ion, Furthr 
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Soright againft 
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Further hs of the Golden: Rule, in matters of 
' combination of Numbers, how to part | 
a number into parts, 45 another 
wember ts already parted. 


F Er A.B.C.D. E. be five meri which adventure money in 
£2 Planiatien ot otherwiſes A. adventures $4. li. B 72. 11. 
 Ca8.1i; D.54.Z 42.li. by which in the returne isgotren 50. 
lh. how much ſhall 4.8. C. D. and E. hayeg,accerding tothcir 
ſeveral] disburſments. 
. © Orndmit F.borroweth of A. 84. i. of B. 72. li. of C. 49.1: 
of D. 54«li. andof Z. 42. li. F. dies, and his whole eftate 18 
worth bur 5o. li. how much ſhall every Creditor have of this 
So. li. according to his money lent. 

Orfuppoſe A. B.C. D. E. were five ſeveral) werals, alotted 
ro wake a Statue, Veſſel), Bell, &c. A Gold, B Silver, C Co- 
per, Latten,and E Tin ; now when the Mertalswere melt 
and caſt, there was lett a-peece which weizhed 50. li. how 
much Go{d, Silver,Coper,Latten,and Tin doth ic containe, 
that ſo the worth of thac peece may beknowne. 

Or if there were 5. Companies, or 5.Captarnes, A.B. C. D.E: 
who expe& their Pay, to A wasowing for his ſervice 84. h. 
roB.73.li. toC.48.1i, toD. 54.1i. and toE. 42.11. Now to 
keepe them from mutiny, the Genera) ſends chem 5o, li. ro 
be parted amorgitthem proportionally according ro cach 
others ducs, what ſhall A. B. C. D. E. have ? 

Or admit A. B. C. Þ. and E. ſhould Joad a ſhip of 300. 
runs, A layes in $4 tuns, B. 72.C-48. D. 54. and E. 43. 
runs; in the veyage by reaſon of rempeſt, for ſafcgaid of 
their lives and Ship, there was caft over boord 50. runs of 
the Joading, how much (hall 4 beare of the loſle, as alſo 
Z.C.D. and FE. | y 

Further, in a Shire there 1s robe raiſed of 5. men, A.B.C. 
D. andE. 5o.li, propertwwnatly according te their eſtares; A 
is worth yearely 84. 11.8. 72. 1i.C. 48 11. 0.54. þ.a0d E:42-11; 
how much [Lal cach one pay, &c. - 

þ | AS 


f 5 
y 7 Hus1 might infinitely dilate my ſelfe upon one ſubjeR, 
tending to admirablc uſes, I onely in this glaace by 
things, making bur way to the occafions:; The reſolution of 
which, and allothers of this kinde, is drawne from this ea- 
ſuing Axiome. = : 
Therets ſuchpropertion betweene any whele, and bis parts, as Axiom. 
betweene the like whele, either 2reater or leſſer, and bis parts: or 
betweene the parts and the parts, as betweene the whole axd the 
whole. 
Sointhefirkt example, Adde the money of A. B, C. D. and Declaratio. 
E. together makes zoo, li.rhis is the whole, the parts are the 
former: now 50. li. is another whole number, which muſt 
be broken into parts preportionall to the former; and this 
differeth nothing in the operation fromthar-of the Jaſt, in 
propertionating the Fort to the Fort, or the Buildingto the 
Bailding: for {uch proportion 8s 300. li, the whole mancy 
|  disburſed hathunto go. li. the whole money gotten, ſo ſhall | 
| A 84. have to his part, and ſo of any other. ; 
Bring therefore 300. in the moveable unto 5o. in rhe Confirutiio. 
| fixed, foright againſt any particular part in the moveable is 
1 his part proportionall in the fixcd, as there apparantly is: 
| ſcene, and from thence they arc taken and placedin a Table, 


aShere under appcares. 
| A, 84. I4s 
| B. 72. I 2o 
As 300.to 50.10<C. 48.Yrtoe 8. 
D. 54. 9. 
Ee. 42. Te 


CHMore 


6 
Meoreuſes upon the Golden Rule, in the 


.  diviſionof Lines. | 
pgs Toft ni Py roms Spe 
peclaratis. -: ns __ . "og which ſhal keepe proportion to 
qo _— 


ſo againſt the meaſure of the line — 73 
A inthe moveable, you have the meaſure of the line requi- 
redin the fixed,viz.B.ſothe lines A and B are in proportion 
@s 3-t0 g. &c. F 


Propoſitie.2. To dinide @ Line into any number of equall parts. 


Declaratis, | Lett be requiredto divide the Line A into 23+ parts: frft, 
Cenfirufti, Þy a ſeale of cquall parts meaſure [ LF * 
| . the Line A, which admittobee | +—a—70 75 zo © 
 'Fr, parts, bring then 32, in K 
the moveable unto 5r. in the | ji jo 5 
fixed. So right againft 1. 5, 10, + = 
.I5, 30. in the moveable, is 
2. and 2,10. Il, and 1,10. 23. and 2. 10.33. and 2.10. 
44. and 3. 10,inthe fixed 3 if theſe numbers be raken from 
the ſawe ſcalc,and applicd to rhe line A, it will be divided in 
the points of 1.5. 10. 15. and 20. then way tholc parts be ea* 
- fily ſub-divided. | | 


| To divide a Line 5nſuchſort er proportion as another 
Propoſtio.3. | Lines already d vided. 


Declaratio, Letrhe Line B.C. bee divided inthe points, D. E.F.G. 
and H. asthe Line R. is divided. 

ConfirufFic,; Meaſurethe LineR. 58. and his diviſfionsR.12.R 15 R. 20; 
R. 30. K. 50.thenler BC. be mcaſured, which admit it con- 
raine 37. paris,bring 51, unto 37,10 againſt the parrs of K 19 
the moveable, youhaverthe parts of BC. in the fixcd, vx; 
BD. BE.BF.BG.and PH. 

Propoſetz).4. Tofinde a line in continua!l proportion unto two given 

| lines, or a proportionallline to 3. lines, it d1fterech nothing 

from thar of Numbers, and the!gferc wrought according!y. 

N oti#5, 


* JE 


Notions or principles touching the di. 
ſþoſing or ordering of the Numbers in the 


olden Rule in their true places npon 
the Grammelogia,aud the congruity 
| of thoſe Number5onennto 


another, 


Ote that jn any queſtion <frhe Golden Rule, there art 
three numbers ro worke upon, whereof rwo of them are 
of onc d-nomination, the one of them hath hisanſwer, and 
the other doth require an anſwer, and thoſe two numbers of 
Fike denominations muſt be alwaics accounted or ſought our 
ypon the aiovcablc Circle. 


As1if 30. li, dge rent 45. Acres of Laud yeare'y, how much doth Exanple.", 


the yearely Rent of 84. ACres cometo. | 
Here the denominations alike are 45+ Acres and 84. Acres, 
45- Acres hath bis anſwer, 3o.1li. and 84. Acresrcquires his 
anſwer. | | | 
For the working of this and all others, Let the numbers in 
zhe moveable be brought tu his anſwer inthe fixed: thar is, 
bring 45. to 3o. fo, right againſt the thing demanded inthe 
moveable that is,agaiaſt 84. ſhalſbe che anſwer in the fixed, 
_ $6. and ſo many pounds will rent yearely the ſaid 84, 
cres. | | 
Secondly, note farther, thar thoſe three numbers as 45. 
Acres,30-li.and 84.Acres,are diſtinguiſhed by nurcerallactri- 
þates,as firſt,ſecond,and third. Hence of ſome it is called the 
rule of three, and the anſwer to 84, Acres is called the fourth 
number, which is ever of the ſame denomination rhar the 
ſecond number is of : and the ſo,rth number ſought tor hath 
alwaie : ſuch propottian tothe (bird numbe',as the ſecond is ro 
tle fri; Fel contra, © © x 
From 


8 

From which by a more generall namc, it is called The 

Ryle of proportion, for that it propottionateth things"unto any 
proportion afligned ; lo is the faid*56. a proportionall num- 

ber ro 84.as 30. is unto 45. for 56.is two third parts of 34, | j* 

and ſo is zo. two third parts of 45. = ' * 
Therefore theſe foure numbers, 45. 30. 84, 56. arepropor- || < 

a> tionallnumbersone unto another: 42d berexote geterallyin || 5+ 

 _ dirc&proportion, if the third number be gceater thanrhe prft | 

#umber, the fourth nunber ſhall bee greater than the ſecond | Y 


number. / | , 2 
Conrrariwiſe,if rhe third #u7ber be lefle than the fr flnum- || 
ber, the foarth number is lefle than the ſecond number. © bo 


But in Reciprocel proportion this fourth number # inverted; | 3) 
ſo if the third nuwder be greater than the firſt, the fourth | 
number is lefle than the ſecond. 


Example 1, So0if 45. men in 36. daies, will doe aſeruice, in bow many dates 
' ſhall 270. wen doe it. | 
Here the denominations alike are 45. Men and 270. Men, | 
the anſwer to 45. men ts 30. daics, the anſwer to 270, men4s | it 
_ required, hey {fi 
Conflruffio. If you move 45. in the moveable to 3o. in the fixed, right | © 
apainſt 270.inthe moveable is 186. dates in the fixed; which fp y 
anſwer is abſurd, ſecing rhere is more, men allotted ro dee 
the worke, there muſt moſt neceſſarily be lefſe rime, c 
' Therefore in all Queſtions of Reciprocal! proportion, let the | f 
demand bee ſought out upon the moveable, viz, 270, and | 
brought ro the firſt numbers anſwer in the fixed, wir, 30. 
fo rightagainſt the firſt number in the moveable, vx; 45. is 
the'anfwer in the fixed, viz. 5. and in ſo many daics will 270. 
men doe that ſervice, if 45. men doe it in 3o. daics, 


Queſtz, Againe, if 38 40, ſonldiers are viftualed for 10+ moneths,bow ma- 
#y men may it ſerve that the ſaid provifen may laſt 12.mnctbs. 
Copſirafiic. 1n this and allothers-(asbeforc) bring the third number | 
13. in the moveable, to the other numbers anſwer in the 
fixed,vix 3840. ſo againſt the firſt number 10. monerhsin the 
moveable, is 3200 men in the fixed, and ſo many then will 
the ſame proviſion ſerve for 12. monerhs. | 
From which direction, thoſe cnſuing queſtions, and'the 
like, may be relolyed, | 2 | 
f þ, 
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If 1 lend 140. li. for 7. 1oneths, if I ſhould borrow of him 200. 
how long might 1 keepeit ; facitq, moneths and 9, 10. 


Lueft. 3, 


Ac: ording to the Statute, if heat beat 5o. s. the quarter, the Queſt. 4s 


penny loafe ſhould weigh 6. o::nces and a halfe, what ſhalt it now 
weigh, if in caſe wheat be at 3.11. 13. s. che Quarter ; ihe vumbers 
changed into decimals will be thus, if 2. li. 5. 10. give 6. ounces, & 
510. what ſhall3. |i 6. to. groe :facit 4. ounces and 5, 10. 


A Gallery 5 found to contuine in the walls 380: yards, bow many Duyeft. 5. 


| yaras of Tapeſity ſhall hang that Gallery of 7. quarters broad; facit 
, 2/7 yards Fees 


25. Ouncts 0f 7. yards 19 an ounce will ſerve to lace a veſiure, 


© bow many oxnces of 5. yards to ax ounce will doe the ſame, exc. tacit 
* 35. OUNCES. 


How to proportion a Fratlon that 1s nor 
Decimal, into a decimall, 


Soif 8.& 12, 40. were tobe uſed, 12, 40. muſt be changed 


 intoa Decimall,chus : bring 46. inthe moveable to To.in the 
| fixed, ſoright againR 12. in the moveable is 3. inthe fixed, ſo 


the fraftion 12 40.13 chanzed now into 3.0.ſo for 8.8 12.40. 

you have now 8. and 3.10. which may be cafily foundour. 
Azgaine, let 63. 84. bee a fraftion which is to be uſed, rhis 

cannot be found our npon theGrammelogia:change itthere- 


' fore into a Decimall, 


Bring therefore 84. (the Denominator) to 106, in the 
fixed, ſo 63. (the Numerator) in the meveable, gives 75. in 


the fixed ; ſo6z. 84. is now changedinroa Decimal] 75. 100. 


the ſame in value with 63, 84. and lo of any ether Fraction 


' thatisnotdecimall, 


This ſor Lineary Proportion, 


B of 


Lueſt.6, 


19 


© OftheGolden Rule, or Rule of Proportion, in raſpefl of Lines end 


Pro.1. 


confiru#iio. 


Pro, 4 
confiruBlio. 
Pro. 3. 


Confirutlie. 
Pro. 4s + 


Confirufiio. 


L waniities in plaine Figures. 

F the demand be ofthe quantity, As if:be Diamiter of a Cine 

cle be 7. and the Area 38, andy. 16. what 4 the Areaof another 
Circle whoſe Diameter is 18, Foot. 

Bring rhe line knowne to the other line, that is 7, to 13. fo 
right againſt 38. and F- 10. in the moveable is yg. in the 
fixed, which Jooked our in the moveable, right againſt ar in 
the fixed 1s 254-and 5, 10, the Areaof tht Circle. | 

Is lke manner caſidir of Squares, Triangles, and 

ether plaine Figures, 3: 

If a pereeof Land of 20,Pole ſqrare :b&worth 30. li. what is af eat | 
of Land of the ſim: yooaneſe worih, which is 35. Pole ſquarc eve- 
7) Wa), - 
, Bring 20. to 35. ſo richr againſt go. in the moycablc you 
have 52.2nd 5.16. inthe fixed ; and right againſt this 52, 
and 5.10. 1n the roveable you have 91. and 8.10.in the fixed, Þ 
the worth ef that laid. | . FE 
If a peece of gr0::nd of 52. paces ſquare i ſufficient to lodge an || 
Army of 1600 wen, how ma' y 1:12 ſhall there be ledged in a pecce | 
o gone which # 40. pare: ſquare ; 
" Bring 50. to 40. ſoxzght agzinft 1600. in the moveable is % 
1280. in the fixed, wo Me mourgd22* of 107+ 4 prove ? 

Our Engliſh !andr. eaſure is 16. foot and a balfe to the Pole, the | 
Iriſh Pole bath 2:1. foot, bow maiy Engl ſh Acres dith 3o. Iriſh Þ 
Acres make. 

Bring 16, and 5. 10. to21. then right againſt ze. in the 
moveable is ;3$. and 2. 19.in the fixed, and right againſt this 
33. and 2. 10..in the moveable is 48. and 6. Io. in the fixed, Þ 
and ſo many Engliſh Acres is contained in 30. Iriſh A- | 
CiEb, NC | þ; 

Our uſuall meaſures in England to the Pole are 16. fect 
and a halfe 18. or 20, foet,the proportion of their ſquares are | 
68.81. 160, I have ſet their meaſures to thoſe nwnbers in the Þ 
Gramwelogia. 

| Now if the quantity te given and his meaſure, and the | 
quantity be required according to another meaſure,you may | 
have it with greater expedition: for bring the meaſure whoſe | 
quantity is required to the other meaſure, ſo againſt the | 
quantity knowne inthe moucablc, you bave the quantity re- 


quired inthe fixed, of 


II 


Of the Golden Rule, or Rule of Proportion itt 
reſpet of L incs,aud the quantity of Solids. 


'O'if in ſome ſtately Airufure the Columes were to bee Pro.t. 
ſupported with Cubes of Silver, or otherrich Materiall, 
ditfcring in their quantity,an eſtimate ef their charge mighr 
be quickly had ; 4s ad#13t the fide of the leaft Cube were 4, Inches, 
end conld not be made undev 12. li. what might a Cube of the ſame 
mertall be worth that is but oxe inch moroin tbe ſide, VIZ. 5. mes. 

Bring 4.to 5. ſoright againſt 13.in the moveable, is 15. 10 : 
the =, yon right TS this 15. inthe movcableis 18.and Confrudlie. 
75+ 100.4n the fixed,and right againſt this 18, and 75. 100. 1n 
the moveable is 23.11, and 4- 1o. in the fixed, and fo auch 
willthe ſecond Cube coſt: th:s m2ht bee applicd 30 the weight, 
worth, or queaniiiie of uther Solids. | 

ATPe.c: of 5. Inches boare or Diameter, reewuires for her charge ProQ2, 
16. pound of Powder, what quality of Powder will ſerve another 
Tecce of 4. Inchis mthe boare. 

Bring 5.to 4. ſorichr againſt 16.in the moveable is 12.and Conſirudtio. 
8.10. in the fixcd,and1ighc againſt 13.and 8.1Q,inthe move- 
able is 10. and 24,100.ig the fixed ; and righr againſt this Io. 
and 24. 100, in the moveablc 1s 8. and 3. 19, in the fixed : the 

| anſ{werof Powder according to Cubick proportion, but Ca- 
 noniersdoeſomewharqualific this proprotion. 


To finde what Proportion in © uantity there 
# betweene two or more Solids, 


There are two Bullets, G!obes, or Cylenders, the Diameter of the P10. 3+ 
one 25 10. ixches, and the gather the Diameter is 4. mebes, what pro- 
portion 35 there betweenethe Solids, or bow often dotb the greater 
coxtame ihe leſſer. 
Bring 10.104. ſoright againſt Ive. in the moveable is 40. Conſirudtio, 
inthe fixed, avainſt this 49. in the moveable is 16. in the 
fixed; andrigh: againſt this 16. in the moveable, 18 6, and 
4-19. inthe fixcd; lothe proportion betweene the Solidsars 
AS 100. to 6. and 4: 10. 
But how often the greater doth containe rhe lefler, the 


Ruke enſuinz deth teach. 
B 3 How 


CD DICIeAdeAdeEd [| 
Bi aot ax oxgx | , 


Pro.1. How to divide one number by another. 


: Ove the Diviſor to 1. ſo right againſs the Dividend in th; 
Caen. moveable, us the quotient in thefixed. 

Soif it were demanded, how many daies there is in 216. 
houres, becauſe a day naturall containes 24. houres, that 
rherefore isthe Diviſor, Move then 24.to r.and right againſt 
the ſaid 216. inthe moveable is 9. in tne fixed, andiſo many 
daics is 216. houres, 

Here note rhar in all Div;ſions, by how many b6gures or 
places the Dividend exceeds the Divifor, ſo many places or 
figures ſhall the Qusticat have. Bur if the figures of the Di- | | 
viſor way be taken from as many of the firft bgures or places | | 
rowardsthe Jeft hand of the Dividend,then the Duarient ſhall | 
have one place more, TEES 
Example 2. So if # were f:rther required, byw mary daies there were in 
36o. hogves, 67 any other number: the Inſtrument not moved 
from his firſt ſerring, they are all given at one inſtant : tor 
right againft the number in the moveable, is the anſwer in 
the fixed, {o right againſt 360. in the moveable is 15. in the 
fixed, and ſo many dates are there in 360, houres. 

This note ſerves onely to know the number of Figures or 
places in the Quorient, by which the denomination of rhe 
firſt fgace of the Quotient may be had. 

S0 if ut were demanded how many y:ares there is 1 1 4600. daies, 
there being 365. daies it theyeare ; this therefore is the Diviſor. 
Bring then 265-ro 1. fo rightagainſt 14600, inthe move- 
able is 4. in the fixed, but by the formernote j-Þ it muſt be 
40. and fo many yeares is there 1n 14600. daies, the Inftru- 
ment not moved, right againſt any number of daies, as 5000. 
I0000. 30000. &c. in the moveable,is the yearesin the fixed, 
With the ſame expedition and facility may you divide by 
fraQtionall numbers. | 


Declaratio. 
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Further uſes upon Diviſion. 
fo a yeare are 52,weeks or 365, dues If F would know the weekly Example 4, 
; Lexpences of any yearely ſumme of money. 
Bring 52. to 1. then right againſt any ſumme of money in cgpftyy7io, 
the moveable, you have the weekly expences in the fixed; 
Bur if you move 365. to I. then right againſt any ſumaic 
of money inthe moveable, you have the daily expences in 
the fixed. 
$o if the expences yearely were 1000. li. or the charge of a Declaratia, 
ceitaine Company of Syuldiers : right agaiiift it according 
ro the notre jj75Þ of Diviſion 1s 24 11. 7. To. the daily charge: 
the Inſtrument not removed, you may ſee at one inſtant the 
daily charge of 20000.J,a ycare, $0000.11,0r I02000.]La yeare: 
for ripht againſt the charge or expence in the moveable, is 
the anſwer in the fixed. 
More uſes upon Diviſion. 
It is ſaid that Land is bought after the rate of 14. yeares xxample 5, 
purchaſe : if 14. be therefore brought to 1. right 2gainſt any 
ſumme 6f mony in the moveable,you have the Annuall Rene 
inthe fixed aniwerable roihar money. And thus you have 
Jying before you a whole Circularity of Numbers, by which 
ar one inſtant, doe bur ſpeake the tumme of money, right 
avainſt it js his Kent. | 
But if rhe Rent weregiven and the Purchaſe required,it is 
the inveiſe of this, and is proper to Mulltiplication, and the 
Rale followcth in the next page. 
Other uſes upon DiviBon to finds the Scale to divide the Meridian 
lie ina SeaChart,aicording te any bredth,& toa Latit:de aſſigned. 
Lerthe bredth of rhe Chart extend fromthe Latitude of Example 6, 
39.unto 40. the degrees of the Equator anfwerable to the 
difference of thoſe Latirndes,according to M. rights proje= 
ion,are 12, & 24. 100,Bring this 13.8 24.100. tO x. ſoright 
againſt the bredth of the Cardin the woveable,you have the 
Inches, or parts of Inches in the fixed to make your ſcale 
by todivide the Merwdionall line. | 
So ifthe bredth oi the Card were 33. Inches, righragainſt p.m, 
it inthe fixed is 2. Inches, 7.10, thelargeneſle of a degree of 
the Equator: if the bredth were 24. & F, 10. right againſtic 
is 2. Inches: if 20. & 8.10. then thebredrh of a degree is 1. & 


7-10, if 14, & 7.10,then 1, & 2.10, if 8. 5-10. then 7, 10.&e. 
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To multiply one Number by another, or to finds 
the Prodult of two Numbers. 


5, Over. ro the multiplier, rhenright agaioſt the Multi- 
Confrutiio. 1 cand inthe moveable Circle, you have the Produt in 
inthe fixed Circle. | 
Here norte that the Produ@ of any Multitlication, is ever 
as many figures or places, as there are places or bgnes con. 
tained in the Mul/iplicand and M {tiplier, if the rwo firſt Fi- 
gures towards the lett hand being n vlciplied rogether have 
excreſcence Ln is, ifthe Product exceed 9g ) otherwiſe the 
Produ& ſhall bec one fgu:e or place lefle than there arc fi. F 
gures or places containcd both in the Multiplicand and Mul- 
t:pler. 
neclaratio. g So if 38. be multiplied by 3. the Prodult# will be but two flares: | 
 .___ Buriftheſaid3s8. be multiplied by 5 the Product will be three 
places, for that 3-by 2. multiplied doth nor cre$. ere, but 
the ſaid 3. by 5, doth beare excrelieonce, viz. more than g, 
This Nore is only to give domination to the firſt figmie of 
the ProduRt towards the left hand, for if the P:oduR have 
two figures, thenthe firſt Ggure of that Produt towards the 
lefrhandis ten erten>; if the ProduRt have three figures, 
then tne firft foure of the ProduRt towards the Jett hand is 
hundreds, &c. | , 
Exantle 2. To Multiply 18 .by 5. Bring 1. to 5.then rightagainſt 8. | 
in the moveablc is 9. in the fixcd, which by the former note 
[75> of obſervation is go. which isthe ProduR of 18.bys. | 
But if 35. were t» bce wultipliedby 4. move t.to 4, fo right 
againſt 35. 1 the moved is 140. by the haſt note (7>.\, 
Example 3- To multiply Fraciionall, as 40. and 5, 10. by 7. and';z. to. 
Brizg 4.r07. andy. 10. foiight againſt 40. and 5, 16.jnthe 
moveable 13 295..and 6.10. in the kxed; ef oe required. 
- Soto muliiply8.10.by p10 Bring tt 5. ro, foright aggiiſt 
8. 10. 1n the moveable "4 4 10. inthe fixed, * LE EN 
=_ [ v4 ",*F{es | 


Vſes upon Multiplication. 


12. Moxctht make a yeare, bring 1. utoit, ſo right againſt ary Example 3. 
mone'bly expences in the moveable you baue the yearely expences 18 
thr fixed. according tothe note © So ifthe monerh]ly expen» 
ces were 75, li. right againſt it inthe fixed is 9. which by the 
former tote (FS makes goo. if 150. Ji. for a moneth, righe 
a2ainſt itin the fixed is 1800. 11. the yearely charges or ex» 
pences. 1 
Other uſes upon Multiplication. 
| Go, Minutes wake an konre, bring tr. to 60. ſo right againſt Example 4. 
| anynumber of houres in the moveable is the minutes of 
thoſe houres in the fixed. 
Further upon Multiplication. 
Admit lands b: fold at 14, yeares Purchaſe, bring 1.to 14. ſo Bxample 5, 
a2ainſt any Rent inthe moveable you may at onc inſtant ſce 
the purchaſc thereofin the fixed, having regard tothe fot- 
mer note j7*. | 
How to ſquare a Number. 
— To ſquare 18. bring r. to 13. ſo right agaiaft 18, inthe Examples, 
moveablc is 324+inthe fixed, the ſquare of the ſaid 18. In 
hke manner may you ſquare whole gumbers andfraQtions, as 
to ſquare 13. and 5-10. facit 183, and 25-100, 
Howto Cube a Number. 
AsroCube6.and 2. to. bring 1.to 6. and 2. Io. ſo right Exavple 7 
againſt 6.and 2,10. inthe moveablc is 3Þ. and 4. 10-in - 
fhxed, andright againſt 38, and 4.10. in the moveable is 
228, 3.in the fixed, the Cube of 6. and 2,10. 
Againe to Cube 6. bring 1. tos. forright againſt 6.in the 
moveable is 36, in the fixed ; and right againft this 36. in the 
moycable is 216+ in the fixed, the Cube of 6, &c. 
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Declaratio. 


Example 2. 


( 


Example 3. 


Copſirubio.. Move 100. to 108. then againſt 40.is the moveal lc is 43.li 
® 


CK 


To finde Numbers in continu ill proportion unto 
any two Numbers aſſigned. 


B's the firſt number to the ſecond, then right azainſ 


rhe tecond upon the: moveable, is the third number inſf 


the hixed, and againſt this third number in the moveable, is 
the tourth number in the hxed, &c. 


So if the numbers :o be continued in proportion be 2. to 


; 4+ move 2.0 4.10 right againſt 4, inthe moveable 15 8. in the 
fixed, and 8. inthe moveable gives 16. in the fixed, and thoſe 


numbers,2.4.8.16 &c.are ſaid to be in continuall Proportion, 


Againe, 1t 1 would continue a Ptoportion, as 2. to 3. move 


2.10 3.then 3.inthe moveable ſhall paint out 4.& 5. 10. in the 


fixed, and 4. & 5, Io. inthe moveable ſhall give 6 & 7.10.-1'iN | 


the fixed, and ſoon (if necd were) ro finde others; and thoſe 


Nnuabers are ſaid to bce in continuall propor:ion one unto | 


anorher. 


1he increaſcor intereſt of Mon: y from this ground is caſi)y | 


found, ſeeing the increaſe of the Hoxey muſt bee in conti- 


nuall Propertion to the Principal), as 1006. li. is to his [ns 
tereſt, | 


100. to 108. . 


2,10. inthe fixed: the firſt yearc's Intereſt and ics Principall, 
& avainſt this 43. 11.2.10. þ 


hike manner may you proceed to other yeares. 


Te inſtrument being at this flay, the eye may denore our at | 
one 1nſtanr the Intereſt of any fumwe or Money: for right | 


againſt your number inthe muycable, is both Principall and 
Jaccreſt inthe fixed. - 


Example 4.  Asifitwere27.li. 14.8. (that is,27.1i.7.10.) right againft 


it is 39, 1. fere, and io much durh 27.11. 14:8. come to art the 
yeares cnd, and ſo all other ſummes of money doe offtcr 
themſelves at one inſtanttothe eye in their reſolutions: 


Pro 3 
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As if the Propor:ion were to be continued to 40. li. as 


8 the moveablc,is46.i 8.10. inthe | 
fxcd, which is the ſeconds yeares Principalland Intereſt: 1n | 


25 To aa: a. 
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T 0 finde a meane proportion, or many bet weene any 
iwo Numbers given» 


Ark what number of equal parts in the fixed is againſt eachof the 

given numbers,(which equall parts repreſent the Logarythmes of 
theſe 2umbers,if the Logarye mall Index be pur unto themywhich is a 
unity leſſe then the places of any given number) and adde theſe Logg- 
rythmes,or equall parts together, then take the halfe of chat ſumme, . 
which ſought out in the former Circle of equall parts, right againſt ic 
in the Circle of #umbers is the meane proportionall required, or the 
halfe difference of theſe two Logarythmall mmbers,or equall parts be= 


_ ingaddedtorhe lefler Logarytome will give the ſame,or ſub.&c. 


But if many meaue proportionalls be required divide the differen- 
tlall Logarythme of the rwo numbers, or number of equall partyby a 
unity more thenrhe number of meane proportionaliy,which quotient 
being by ſucceſſion added to the Logarythme or equal parts belonging 
to the lefſer number,doth ſhew the leverall meane proportionalls re- 
quired. So if becweene the Cnbicke numbers 27. and 64. two meane 
proportionalls were required,the third part of the difference of equall 
parts betweene theſe numbers is 1 25. which being added unto 431, 
the equal parts againſt 27. makes 556. againſt which inthe Circle of 
numbers is 36. the firſt meare proportionall-unto which 5 56. againe 
adde ſucceſſively the ſaid 1 25.which makes 68 1. againſt theſe equall 
parts in the Circle of numbers 15 48.the other meane proportionall. 

According to the ſame manner betweene 243.and 1924.foure meane 
proportionalls might be found,to wit, 3 24-432.576.and 768.Or pre- 
portions may be found to a tearme aſligned, berweene two numbers, 
either by augmentaion from a greater,or diminution from a lefler. 


Of the Extrafttag of ſquare, and Cubicke Roots and others. 

He conſtruction of this depends upon the latter becauſe the ſquare 
Roore of any number,is nething but a zzeaxe proportion betyeenc 2 
4nity and the given aumber,the Caubicke Roote is the firſt of two meane 
proportionalls,berweene the unity and the Cube propoled. the Bigua- 
drat Roote, is the firſt of three meane proportionalls betweene the gniey 


andthe given yumber,C c. But becaule the former direRion ſpecified 


in6nding of meane proportions adheres unto the way and nature of 
Logarythmes, it being more facil by chem,then ſo to apply it Infiru- 
mentally, thecefore we will ſomewhat commence that ſabour.bp 
the Inſtrument alone,and avoyd the ſearch of the Logarythmes of nant 
bers, and their patritionszand as an calc for Radicall cxtraRtions. " 


DIIta =D YERE] 7 oy 
. 
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T'0 finde @ meane proportionall with more facility 
| then is formerly delivered | 
gonfirufio. Marke what number of equall parts in the Circle of e- 

queliparts E, inthe fixed 1s againſt the lefler of the two given nun- 


bers in the Circle of n:nbzrs in the fixed. 


3 (Q4AY * like places) fo the like number of c- 
then brinzrhe | or  exceede , quall parts in the fixed 
leſſer number one another | inthe Circle © which is 
in the move- ifrheſe | 2) even pla- | againſt the greater num- 
able to theſe es [et | berin the Circle of equal 
parts in the$ y >parts E,being ſought out 


Circte of Co 1 ona tvveene © A, in the 
quail parts have | ©xceede one | fixedhall right'againſtir 
nored with another - by | point out the meane pro- 
berweene odde places. | portionolt inthe moove- 


AAQ) ( J able, : 


But here note that 19,in this Rule muſt be accounted to have but 
one. place, 100.to have but two places, 1000.three places,&c. 

. For tae extraftion of ſquare and Cubicke Roots more compendionſ/ly 
thats done. by an inſpe&ion of the cye onely. as is ſpecified in the a- 
farcſaid Epi/He to the Reader at the laſt clanſe of the uſe of the 1n/Fry- 
zent,without 729tion : but hereafter more in that nature. And by the 
vyay.note that in the extraifion of ſquare Rootes, the Roote doth con- 
eaine in- places alwayes the juſt halte of the places of the aumher el- 
ven if it hath even plac&s, but if it have odge places, then the *Roore 
Hath as many places as the greater halfe comes xo.,, * * EDT 

Naw as every two places in /quare numbers, affords one place for 
ws Roote : ſo Cubicke #umbers,af/fords for cvcry third place, or ternarie 
one for its Roote : bur if the number have any places above, the rex- 
ware or ternaries: of places, then the Roore ſhall be one place more 
then the number of ternaries. OO 5 . 

3 A Note further, that in ſecking of meane proportionalls it niay bee 
do full what denominations to give unto it when it-is found on the 
Inftrament,which may bediſcovered in this manner; finde the places 
that the two exticame numbers given wonld mal&if they were mul - 
ciplyed cogether,which the Rule in. 2fultiplication,Pag, 14. will hiew 
jouzthen ſtivingthe fwmber of places for the produd?,the former Rule 
vvhich doth allude'to the places'f6v the /quare Roote,will tel you whit 
d{nomination to give the weane proportion ſoaght fot. . 

_ £ ; Hs Fes 
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To finde a meane propertion butweene two numbers. 

Ote if the two Numbers have like places, or exceed one 
N another by two places, move the numbers to and fro, 
untill r in the fixed be equally diſtant berweene them, which 
the diviſions in the pricked Circle A B will helpe youzſorighr 
avainft 1.in the fixedzis the mean proportis inthe moveable. 

" If the twon,mbersexceed one anothe: by enc,or three plas 2 
ces, movethe numberst9 and fro, until] 1. in the fixed bee 
equall diſtance berweene them ſo right againſt B in the 
moveable is the meane Proportion. 
Some uſes upon meane Proportionals. 

Teo find how much is taken in the 100.1i, in Loane of mony. Pro. 1. 
If 40. hi. be lent for two yeares, and at the end thireof wererecet- Deslayaiis. 
ved 4$.1i. and 4.10. what was taken in the 100, 

Finde a meane fropertion berweene 40. and 48. 4.10. 
which will be 44 according tothe Jaſt rule; ſo right againſt 
a8. 4.10. inthe moveable, is 116; inthe fixed, which is the 
Princ1psll and its Interef! ; foren pound is taken percenticun, 
Pro. 2, Inwarlike diſcipline, the weakeſt plac oppoſed to danger, is p,, , 
ſupphed with ſlrongeſt force. 
Now there are two companies allotted for two ſeycrall 
ſervices, the ane contair.ing 500. Soulgters, the other 320, 
Souldicrs, there isathird place, neither ſo ſtrong as the lat- 
ter, nor fo weake as the former, therefore a meane number ES 
of Souldiers is thought conyentent for the defence thereof: 
what number ſhall it be ? 
Finde a meane proportion betweene 500, and 320. facit 
400. and this is a meanc proportionall number betweene 
320. and 5oo. and the numberof men required. 
Pro, 3. 10 finde the Scale that protrafted a Plot or Building by. Pre. 3 
Let the Reflangle A C ve 8. Acres, andlet the Scale beſow; bt for Declaratio. 
by which it was protrafted or plotted:With any | 
Scale meaſure the fide 4 B.admit of 10, 
parts in aninch, and ſuppoſe it make 33. & 
33.100. parts,and A D. 26.& 66. 200-parts, 
according to which the Area of theReRangle now is 5,Acres 
and 56. 100. parts; finde a meane proportion between this 
and the forme: 8, Aeres,which is 6,& 67.1co.and this ſtands 
againſt x. inthe fixed, which repreſents 10. his fcale,bur 8, in 


the moveable gives 12. inthe fixed, and ſuch were the parts 
in an Inch of the ſcale ſought for. How 


Pro.n. 


Conſirutite. 


Pro. 1. 


Eonflruflio. 


How to extra#t the Square Root by the 
Grammelogia, 


Conſirudtio. £5 7. in the fixed ftandtoward you, and ſeeke that num. 


ber to be extracted in the n1oveable, if it have 1. 3.7.0: 
9. places, &c. bring the number towards the left fide of 1. in 


the fixed: but if the number have 2.4,6.0r 8.places,&c. bring | 


it wards the right fide of the fixed 1. and move your num. 


ber toend fro, untill 1. inthe moveable bee as farre diſtant | 
from 1. inthe fixed, as your given number is from 1. in the | 
fixed; (the cquall parts in the Circle £B will helpe you in | 
this) ſo the number in the moveable right againſt the fixcd | 


1, is the Root ſought for. 

Here note thac x. or 2. figures hath bur one figure ſor his 
Roor, 2. or 4- figures hath 2. figures or places for its Root, 
5. or 6. figures hath 3. fgu:es tor its Root, &c. 


How to extrad the Cubicke Root, 


Pon the moveable there are thoſeJerters A,B, C. the 

diſtance betwecne A. B. is divided into 1o, cquall 
parts,and cach part ſubdivided:the diſtance betweene A.C.B, 
15 alſo divided into 10. parts, and cach part fubdivided, their 
uſes may be thus. 

Ler 1. inthe fixed ſtand alwaies berweene AandB in the 
moveable for the Ex:raftion of Crbiche Roots, and move the 
moveable to and fro, until] that the given number and 
I. in the fixed be of like number.Ff parts diſtant trom Ain 
the moveable, ” ng 

. . 1.4.7.0r 16.7 Places, &c.t A 
— 2.5.8.0r 11. © Cubic Revry C Chet 
C 3.6.9. or 12.2 15 right againſt CB 

And herenote that a number of r. 2.or 3. places hath bur r. 
figure for the Root ; a Number which hath 4. 5. or 6, places 
hath bur 2. figures or places for irs Root; a number which 
hath 7. 8, or 9. places hath bur 3. figures or places for irs 
Root, &c. | 

Ve 
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V; Tes wponthe ſqnare Root. 


Pro. 1. There aye two ſquare formes,the one is 12. everyway,and P0.1. 
the otber 16. every way, if of thoſe two were made one, | 
how mary ſhruld ut be every way in the ſide. 

Y the firſt proportion, pag-16. finde a number in con- C:nſtrubito. 
tinuall proportion to 16.48 12.to 16. facit 21.& 3.10.adde 

this ro 12. facit 33.and 3.10. Then by 1. Pro. pag. 17, finde a 


| meane proportion berweene that 33.and z- 10.and 12. facit 
{ 20. the ſide of the Square required, 


Otherwite ſquare ;/-' 12. and 16, accordirg to the eighth 


| example, pag. 15. fac; 144 ard 256. the ſumme of thoſe 


Squares is 400. and the Root Quadrart of it by Pro,1.pag.r8. 
1520. as before, thoſe extraftions ſerve ro wonderful] uſes in 
findirg the Diagonals of ReQangles, the Diameters and 
Axis of Solids, the Arca, Difference or £ gregate of Fizures, 
as well plane asſolid. t | 


Otkerwiſe we might apply the Pro. thus, C Pro. 2. 
AB is thebredth of a ditch 16. fuor, B & rhe _ 
heigh of a wall 12. fot, thelengrh of a ſca- pf 
livg Ladderro reach from A toC. would bee| , = 
- as before 20. ne PORE 


A and C aretwo Townes, Alies Weſtof the Meridian ef * 9:3: 
C 16. miles, and Clies North of the Parallel of A 12. miles, 
the diſtances of the two Townes would bee as before 20. 
miles, &c. 
Pio. 4. How 88 encampe bwiſe or foot, according to any proportious Pro, 4. 
aſſigned. 
240. wen or horſe are to be imbatled, that the Flanke to peclara:is. 
the Front ſhall be in proportion, as 3 tv 5, bow many ſhall be 
in the Front, and how many in the Flanke. 
Bring zeto 5. ſo againſt x4. in the moveable is 400. in the Confirufis, 
fixed, the ſquare Root of which is the Front vix; 30, divide 
the ſaid 240, by the Fronct,z0.the Quotientis 1 2.the Flanke. 
In mentall reſtruatton of «number, to finde that number. 
Lerthe number be broken into two parts, and tothe pro- py, x, 
dud of the parts adde the ſquare of the halfe ::... difference 


of the parts, the Root,Quadrate ofthe Agragate is halfectv. 
aumber conceived, &c, | 
Fu ther 
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Further uſes upon the Grammelogia 31 the reſolution of Dueſlion, 
touching Intereſt, Purchaſes, valuation.of Leaſes, 
ana ſuchlike. 8 

PP Ote thar from 1.inthe moveable, there is charaQereq 
I. 2.3-4-5-6.7,8. 9. 10,11.12,13.14.15.16.17.&c.al 
of equall diſtances, thoſe ſerve for rhe number of yearcs a 

occaſion requires. | 


Pro.1. Pro, 1. To finde what aſumme of money comes to, at the end of ay 


number of yeares,accounting 8.1i. for Too. pr Annum. 


Declaratio. Soif 20, li. were forborne 12. yeares, how much doth i 


come to allowing Intereſt compound ar 8, li. for 100. i. 


Conſfiruftio. Bring 1. in the moveable to 20. in the fixed,ſo right againſt Þ 
T2. yeares in the moveable you have Fo. li. 4. 10. in the fixcd, Þ 
And fo mnch will 20. }1. ameunt to being forborne 12.yeares, Þ 

(P The Inftruwent nat removed, you may at cne inſtant ſee 


the amount of the ſaid 20, li. for 'any number of yeates ot 


partsef a yeare; for right againſt the rime in the moveable, 


you have the anſwer of ihe money inthe fixed. 
Pyo. 2. Pro. 2. Tofinde what a ſumme of mon: which 3s duc any 
number of yeares to come, is worth in 7eady 
#107 y, alowing 8. Ii. for 100. li, 


Declaratio, Soifthe ſaid 206, li. were due 12, yeares hence, whar is it \ 


worthin Preſent. | 
Confiruflio, Thisis only the cenverie of the former : bring therefore 


T2. yeares inthe moveable to 20,n the fixed,ſo right againit | 
T.in the moveable is 7. li. 94. Too. in the fixed, whith is a- | 


bou: 7.1i. 18. $. 3;d. and ſe much is able to buy the faid 20.1), 
to be received 12, yeares hence. 
Pro.3, Pro. 3. Ajearely Rent of a Leoſe, or a Penfun to be ſold for 
* any number of yeares, to findetheworth thereaf int eady 
money : Or the Rent for any number of yeares being 
unpaid, to findewhatit amounts unto, 
a:counting 8.11. for 100. li. 
per Annum. 
Declaratio, Leta Leaſe or Penſion of 20, li. per Annum be ſold for rea- 


. "wr . » . * » ; 
dy mony,which is in being 12. yeares,how much isit worth? | 


Confiruftia. Bring 8.to 100. then right againſt 20. li. in the moveable is 
' 250-11, in the fixed unto this 250, in the fixed bring 12. 

yeares; ſo right againſt 1.in the moveable is g9.li-3.10,inthe 

fixed, which taken our of the ſaid z50,there remaines 150. li. 


7.10, the worthrequired, If 


4a 
7 (—_— 
” 


2T 
If the Rent were behind unpaid 12 yeaves. - 


f { Lie bring 1. to the ſaid 250. ſo right againſt 12. yeares 


l 


; 


= 


in the” moveable is 630. li. in the fixed, rake the former 
250. from this 630, li. it leaves 380. li. and ſo much doth the 
{aid Rent of 20. 1i. per Anz#um amount to forborne 12. yeares 
ar$. 1i. for 100. li. per Annum. 


| Pro. 4. 4 ſure of money borrowed, and a Leaſe ingaged for that P06. 4. 
* 


muney, to finde how long the Leaſe ougbt robe kept, 
Let 300. li. be borrowed upon a Leaſe in being 20. ycares, Declaratio. 


| | of 50. 11, a yeare, how long ſhall the Rent be received, that 
Þ neither be damaged one by the other, accounting 8, li.for 
Þ 100, li. per Ananm. 


Bring 8. ro1oo. ſo right againft 56, in the moveable is Conffrudtia. 


| 625. inthe fixed? from this 265, Ji. ſubtra& the mony bor- 


rowed, v/z, 390. li. it leaves 325, li. then bring r. to this 325, 


{ inthe fixed; ſo right againſt the ſame 625. in the fixed, is 8. 
yeares 5 Io. inthe moveable, and ſolong time ſhallthe Len- 


| der of the Moncy enjoy the Borrowers Leaſe, after 8.li. for 
{ 100,11. fer Aunum. This may be invgrecd zknowing the Summe 
 andrime to finde the Rent. 


Pro, 5. ALeaſe tobcginne for yeares to come, and then to continue Pro. 5. 


for any nu: ber of yeares, to finde the worth thereof 
in preſent, accounting Interefl Compound 
at 8. 11. for :00, li, per Anaum. 


Leta Leaſe of 40. li. per Anmm beginne 7. yeares hence, Declaratio. 
and then to continue 10. yeares after; if it were tO bee ſold, 


{ whar isft worth in1eady money ? 


By the third Pro. finde the worth thereef in the preſent Conflyu(lio. 


forthe To, yeares, /atit, 258, 11. 4, 16. then by the ſecond Pro. 


finde what thar 368, li. 4, 10.15 worth in preſenr if it were to 


| bereceived7. yeares hence, facit,156. Ii. 6. Io. and fo muchis 


the ſaid Leaſe of 40. li.per Annu worth, which is to beginne 
7. yeares hence, arid then to continnge unto Io. yeares. 

Thus I might have gone further in thoſe marters, bur I 
intended not tobe Jargein this Tra, onely ſhewing 
what weighty, and difficult matters in this kinde by the 
Grammelogia, or Mathematical King, may bee cafily and 
Ipecdily reſolved. 

Conclu[ts. 


E x4% pre « 


22 
; | Concluſon, 

F there be compoſed three Circles of equal thicknefſe, 4.3,c 
Lſothar the inner edge of Þ and the outward edge of £bec 
anſwerably graduared with Logarithmaell ſignes, andthe out. 
wardcdgeef B and the inner edge of 4 with Logaritbme;; 
and then on the backſide be graduated the Logarizbmall Tax. 
gents, and againethe Logarithmall bgnes oppelitly to the for. 
mer graeuations, it ſhajl be fitted for the reſulution of Plain 

and Spbericall Triangles. 
$oxf you move the Signe of go. Degrees vnto the Tropical 


porntinthe fixed, you have the Declination of any Degree ff 


the Echpticke onely by an ocular infpeftien,for right againſt the 
Swans longitnde in the moveable amongſt the Sigres, is the 
Sunxe) declmation in the fixcd. 

Againc, in chediret-f£ Yangenes, if you bring the comple- 
ment of any Lenitiae m ihe moveable to 45. in the fixed, you 
way atone inſtant haye the time of Suz r:ſing or Sun ſelling 


for any Declination required inthar Latitude; for right againſt 


the Targextof the Surs Dechration, you have the fine of the 


Suxs oſteutionall differen: e: 'and in plaine Trizngles the opera- 


elonsare performed with like facility, 
Hence from the forme, | have called it a Ring, and Gram- 


melogia by anugligic of a Lizearyfpecch ; which Ring, if ir were þ 


projeRed in tne Convex unto two yards Diaueter, or there a- 
bours, and the line Decupled, ir would worke Fragonometrieun- 
xo ſeconds, and give propeitionall number: unto fix places 
enly by an ocular infpefiion, which would compendiatc Afire- 
#emical calculations, and be ſufficient for the Proſibapherefis 
of the Motions; Burt ofthis as God ſhall givelife and ability 
lo health and time, | 
FINIS, 
This Inflrement is made in Sijvergor Brafle for the Pocket, or 
at any otker bignefſe, over againſt Saint Clements Church 
without Temple Banre, by Elias Allen. 
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\HARLES by thegraceof God, King of Great 

, Britaine, France, and Ireland, Defender of rhe 
Faith, gc. To all our loving Subjefts whom it 
alſſ ay concerne greeting ; whereas Richard Delamain, 
af Teacher of the Mathematicks, hath preſented wnto Vs 
| 42 Inſtrument caſed Grammelogia, or The Mathe- 
maticall Ring, together with a Buoke ſo intituled, ex- 
preſiing the uſe thereof, being hs owne Invention; we of 
tf our Graciom and Princelyf;ivour have granted unto the 
'f ſaid Richard Delamain and his Aſſignes, Privilege, 
| Licence, and Authority, for the ſole Making, Printing, 
and Selling of the ſaid Inſtrument and Booke : ſirsigh- 
f ty forbidding any other to Make, Imprint, or Sell, os 
| cauſeto be Made, or Imprinted, or Sold, theſuid Inſtru- 
| ment or Booke within any our Dominiors , during 
the ſpace of ten yeares next enſuing the date hereof ,upon 
paine of Our high diſpleaſure. Given under our hand 
and Signet at our Palace of weſtminſter, the fourth day 
of Tanuary, iz the ſixth yeare of our Raigne, 


\ as 


_ Ypon his Ring. 


A Sin aſcaretCircle wraptlies natures wyſteries, 

A Which time brings forrh,& induſtry makes plaine to all mens eyes, 
So that whart erſt washard to finde, arlength is wrought with caſe, 
Rules of Proportion, the Roots Extraflion, and theſe 
With ocular inſpeQtion now : Alſo Triangles Plaine 
AndSphzricall ;for D»eftions ſoone an Arſwer to obraine ; 

"Thar it makes Artslaugh his quicknefle to (ec, then uſe this Ring, 
The Cirde where, hid Arts he now themſelves diſcovering, 

If after rymes ſhallſeeke more caſe than in this eaſinefle 

By Inflirument, hc makes Arts lame, with eaſes great cxcelle. 


Coon CEL SIIERD ZRD 


By a Friend. 


"THe /Egyptian Sages, who were went to fing 
' Inthe Hiroghphichs, their Philofophie; 
Portrai'd the yeare in ſemblance ofa King, 
Cauſc ſo the yeare round in ir telfe doth lie. 
Thy Matbematicke Ring is more profound, 
A werldof Artlies in thatlittle Round. 


ES SPSIDESD 
FINIS. 
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To the Reader. P 


Nez by way of advertiſment to the Reader, inthis Circular pro3 
jeion of Logarithmes, you may make uſe of the ProjeRion of 
the Circles of the King upon a Plaize, having the feer of a paire of 
Compaſſes ( bur ſo that they be flat) ro move on the Center of that 
Plaine, and thoſe feer to open and ſhur as a pairc of Compaſſes (which 
ſome call a SeQor abuſfively) now if the feer bee opened ro any two 
rermes or numbers in that Proj. iow, then may you movye the firſt 
; foortothe third number, and the other foot ſhall give the Anſwer z 
and fo moving thoſc fect along Circxlarly, as one foot paſſeth by any 
number inthe Projedizon, the ather foot ſhall ſhew his proportionall 
number in that Projedtion ; it hath pleaſed ſome to make uſe of this 
way. Butin this there is a double Jabour in reſpe& of that of the 
Ring, the one in fitting thoſe feet unto the numbers afligned, and 
the other by moving them abour, in which a man can hardly accom- 
date the 1nſirument with one hand, and exprefſe the Propertionals in 
writing with the other.By the Ring you need nor but bring one num-= 
ber to another, and right againft any other number is his Anſwer 
withour any ſuch motion. Bur this or the former leave to ſuch as 
ſhallbeſt affeR chem, only the latter for C:xfirs({ion Iaccount moſt 
facile, and for expedition moſt exccHent, and upon thar [ write, ſhew- 
ing ſome uſes of thoſe Circles amongſt thewſclves, and conjoyned 
with others, in the reſolution of ſuch Queſtions which are ordinarily 
practiſed in Afironomy, Horolograpbie, in plaine Triangles applyed ro 
Dimenſposs, Navigat:on, Fortification, &c. as a preparative ground 
for a more ample worke, and as a declaration of the admirable, and 
excelent uſe of this King in expedition, and faciliry. Bur before L 
come to Confliruftion, | have thought it convenient by way introdu- 
ion, to examine the truth of the graduation ofthoſe Circles which) 
way be from the enſuing Tablesand dire&ions, | 
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54 
"vantnation of the Graduation of the Circles of the Ring,which may ſerve as a.;, 
er Frere RN to che hacking go ror Sens _ date? ries. 
weſſe to conceive of oppoſite number3in the anſwering of Yueſtions following. 
"17, toexawine the Circle of Nuwbers, bring any number inthe 
moycable to halfe ofthar number inthe fixed: foany number or 
part inthe fixed ſhall give his doublc in the moveable, arid fo may 
Jou rrie of the thirds,fourths,8c, of numbers,vel contre, 
'*2. Bring 2. in the moveable unto z.inthe fixed, ſo againft 3. inthe 
moveable is 4.and 5.tenths in the fixed,againſt q.and 5. tenths in the 
-movcable is 6.and 75.100, in the fixed,and ſo may you goe oniin try= 
Ing the divifionsof the Ci:zcleof Numbers in continuall proportion 
toorhernumbers, according co the Table A. 
3- The 1#ſirument not removed from the reftification of 2, unte z, 
Tight againſt 3.in the moveable is 4. and 5, tenths inthe fixed, and 
againſt 4.in the moveable is 6.in the fixcd,bur againſt 4.in the fixed 
-5s 2+ and 66,100ths inthe moveable ; againſt 5. in the moveable is 7, 
Br5.tenths in the fixed, bur againſt 5.inthe fixedis 3. and 33. 100ths 
in the moveable, and ſo may you proceede in examining farther,ac- 
cording torhe Table B.in whichM.atthat head of the Tablc ſignifierh 
Moveable, andF. atthe head of rae Table fgnifieth fixcd, and ſo 
Bgainſt the numbersunder 24.or F.is one anothers ati{wer. 

4. Bring 3.inthe moycableunto z.in the fixed,(o right againſt the 
fine of go.in the moveable is 41.gr.44. m. inthe fixedz3gainſt 60.gr.is 
41-gr.23.m, againſt 75, gr. in the moveable 1s 40. gr.o5,m.in the fix- 
<d,and ſo you may examine further, as in the Table C. 

5. Tocxamine the ſines among rhem ſelves incontiuuall proportion, 
2$6.g7.107. gr. bring 6.gr. in the moveable to 7. gr. mthe fixed,fo 
Tight againſt 7. gr. inthe moveable is 8. gr. 1o.m, in the fixed, and 
Tight agaiuſt this 8, gr. 10, m. inthe moveable is 9. gr. 22. m, inthe 
Hixed, and ſo may yougoe on in cxamining other fmeson the Inflru- 
went in contimuall proportion, according tothe Table D, 

6, The 1nſirument being at this ſtay againſt 10 gr, inthe moveable 
as.Ix.gr.41.inthe fixcd,but againſt 10. gr. in thetixed is8, gr. 34.10. 
In the moveable; againſt 15. gr.in the moveable is17.gr.34.m. in the 
Hxed, bur againſt 15. gr. in the fixed is 12, gr, 50.minthe moveable, 
and ſo may you examine other ſines, according tothe Table E, 

7.Intheexamination ofthe graduation of the Tangents; the Iuſry-. 
Ment not removed right againſt the Tangent of 6. gr. in themoveable 
is the Tangent of 7.gr.&the ſine of 7,gr.3.m. inthetixed ; againſt the 

- Tangent of 7.gr.in the moveableis the Tangent of 8.gr.g m,& the ſine 
of 8.gr.14m, inthe fixed,againſt rhe Tangent of 8. gr.in the moyea- 
dleis the Tangent of 9.gr.18.m. &the ſine of 9.gr.a6.m. in the fixed, 
fo may you examine further according to the Twblt;Gs * A 
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AT: Type of the Ringe and Scheme of this Logarithmall projeRion, - 
the uſef ollowetk. 
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Proveckyon 


In a Ring 
- MM nont6l; 


Theſe In iruments ar? made 1n F. iſurer or 


Tokn Aſn neare th Fi —_— in the © 
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b In Aſtronomie, | £S 
Pro. 1. The ſignes place or diftauce from the Equinefliall points knawne, 
| zo find bis Declination, 


Conftruftio.P Ring the ſineof 90. in the moveable nnto the ſine of the Tropical 
"point, viz. 33.gr. anda halfe inthe faxed, fo right againſt the ſiye of 
the degree'of rhe Swuns neereft diſtance from ** or x2 inthe moveable is the xe 
of the Suns declination of that degree inthe fixed, | 
' "Declaratio, Soifrhe dings pincs where in the beginning of IC. 5}. Þ- or 233, 
which is 60. gr. efdiftance from the Z9quinoZiall points; right againſt this 60. 
r. inthe moveable, isthe Dechnation in the fixed, viz 20.gr. 12; m, if the d' 
Fice WCre 15 gre 13, m. the Declinatien would be 6. gr. if 10.gr.of diftanceth.. 
in the moveable gives 3-gr.58.m. inthe fixed, ifthe Sunne have 3. gr. ofdiftance - 
this in the moveable gives 1.gr. 12.m.h the faxed. 

Othermiſe you may turnethe 3: gr. or ſuch which are Jeſſe) inte minutes by al- 
lowing 60. minutsto a degree-which 3.gr.makes 180 m.minuts, this ſuught our 
jnthemoyeable amongft the Numbers gives 72. minnrs In the fixed, which is 1. 
gr-12.m.of Declinazion as beſore;Bur if you make a degree te conaine 160, minurs 
or parts,thenthe 3: gr. will be 300. minutes or parts, ſo right againſtthis in the 
moveable amongſt the Numbers 1s 120.0 the fixed which is 1+ gr. & 20, hunderth 
of a gr. ofÞcclinatio,The Infirument being not removed, you may have the Decli. 
34ation for any other parte of the Feclipricke, as for 1, minur for righr againſt 6 0. - 
feconds inthe movyeable(which is anſwerable to z.minut) is 24 ſeconds iti the fixed, 
the declinazion belonging to 1.minutc,&c. fu 


Pro.2. To finde the Sunngs aniplitude, or diſtance of riſing or ſetting from the 
Eaft or Weſt knowing the S unes place and Latitude. 


Conf7ruttio, Brirg rhe fine of the Complement of the Latrtude in the moveable 
pne2 the ne of 23.gr. 30 m. inthe fixed,fo againſt the ſoxe of the Sunneg diſtance + 
fom'Y or 2; 1n the moveable is the ſine of the Suns Ample | J 
rude in the fixed. | 

Declaratio. So the Latitude being 51. gr, 30.m. the Corple- 
ment is 38, gr. 30.m.Bring this cothe ſine of 23.gr. 30.w, in|; 
the fixed : now 1f che Swwne have ga.gr. of Longitqde: right 

ainſt this 90. in the moveableis 39 gr. 50.m. in the fixed, 
the greateſt Azplicude ofthe Sur, in thar Latitude, 


If the Lopgitude were 70.60. $0.40.30.20. 50 
10.0r 5.right againſt any of theſe num- Sviz-againftthe J4ol. . 
bers in the moveable ( or any other) is" Lopgitudeof zo gp 5 
the Suns Amplitude in thy fixed, a Ys } 
: 10 
b) - 


As for any Lowgitude which is neere the EquinzRiall point,the Ame 
nar of iz may be had on the Numbers, as inthe former Ex- 
apc, | : | 

In 


i 


Z In AfRronomit 
But if tkeDeclnati)n of the Suxme, or a Starre be known ; the Amplitude 
25, may be found thus. 


Confirattio, BRing the Sine ofthe Complement of the Larieude in the moveable 
unto the {inc of go.in the axed,ſo right againſt rhe ſcne of the Surrwe 

or Searres declination in the moy eable,is the /ine of the Sure or Starres Anpli- 

uude in the xed. Y — 
'  Declaratio.So if th: Latitude were 51.gr. z30.m.the Comple- 

ment is 38. gr. zo. m. bring this inthe moveable unto the ſore 

of 90.inthe fixed, and if the Declinatien of the Sayre or a 

Starre were 20.gr. right againſt this 20,in the moyeableis the |( 

Amplitude in the fixed, vize33- gr. 30.M, 


The I»ſlryment not rer-aved you may for any Decli-| _ - 

- wation have the Amplitude of it: for right againft the Declination in 

the moveable is the Amplitude in the txed, &c. and there may you 

ſee whar Declination ſuch Starres have, which never rife, or ſer 
in that Latitude. 


This Propofition may be inver:ed and applied to pratice in Navigation 
to findeche Laticude, by knowing the Swnnes place and Amplitude, for if you 
bring the degree ofthe Sumes Amplitude amor gſt the Sines in the moveable,unto 
the degree of the Swunncsplace in the fixed;righr againſt 23.gr.z0.m, inthe move- 
able, is the degree of the Complement of the Larrmnae inthe fixed, 


Pro.3. Ia any Latitude to fide what bigth the Sunne moſt have tobe 
duc Eaſt or Wetkhnewing the Sunnes place, 


Conſtru?tio.Bring the ſine of the T atizide in the moveable unto the ſine of 23.07, 
30.m, in the fixcd;fo right againſt the /ine of the Suxnes diftance frem VY or 2; 
in the moveable, is the Se of the Swnnes height in the fixed 5 + —S———— 
when he is due Ea or Weis. | | 
Declaratio. So ifthe Latitude were g1.gr. 3 0.m.biing the Sine, 4 
051. gr.30. m. inthe moveable,unto the Szmeot33.gr. 30.m. in 
the faxed : and if the Sunnes place were trom' or 2 go. gre 
$0, 70.60,50.40,30.20.0r10.gr. jy Jon 


38 

. 07 

37 
. 11 [in the Gxed, the Sunnes 
Right 2gaint.@ 50 . 00 > height anſwerableto his 

chis 40 . 08 place, 

7 30 46 

20 O2 
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| - , In dfironony. | 
Ere notethat if the Zevith be betweene the Trapickes,that then 


4 
OY 


Jy along, that as the ſine of any Latitude in the moveable paſſerh by 


the ſcre of the Tropicall point in the fixed, ſo any degree in the move- 


ablc that paſſeth by the freaf go.in the fixed,doth ſhew that degree 
to be the greateſt degree of Longitade in the Echpticke from or =; 


that the Syn will be due Eaff or Feſt in that LatiryZe, and if the Taſtry- 


wit ſtay atthat Elevation, any degree of Altitude in the fixed doth 


ſhew his degree of Longitxde in the moveable, or any degree of Lon-. 


gitudeinthe moveable will ſhew art what Altitude the Sunre 18 due 
Eaſt orZeſt mthe fixed, for the one is oppoſite tothe other, Soifthe 
Latitude were 23.gr 30.m. every degree of L-7gituce in the moveable 


would give che ſame degree cf Aituade inthe fixed robee due Ex or - 


Feſt; 1oit the Suxne be in Lontitude 20.gr from Vor = then the 
Surmes Altitude would be alſo 20, degrees when it comes due Faſt or 
Teſt: if the Suns placeb e 50. from V* or <£&then the Altitude would 


be 5o. to make due Eft, Rc, Burif the Latitude were lefle than 2 3. 


degrees, 30.m. as admit 15. degrees bring the ſine of this 15. in the. 
moveable unto the ne of 23. degrees, 30. in the fixed: foright a- 
2ainſt go.degrees inthe faxed 1s 40, degrees, 28.m.in the moveable : 
10 when the Sur commeth to be in Loxgurde, trom 'V' or 2 above 
40 deerees's$. m, that is beyond the 10. degrees,23.m. of © the Sun 
«wiilnotbe Zaftor Feſt for more than 100. daies, unti]] hee come to 
the 59. degree, 22.m, of { 2, 2nd then every day after the Swnne wiil 


crolle the Yerticall Circle of Ea or Feſt, unull the Sunne palle the 0. 


ther Equrnoftiall point of =2:. | 
If the declization of the Sunne or the Starye bee knewne, .you may 
 fandethe Altitude thereof” at the porn! of Eall in any Latt- 
| . Tude by tha Rule, | 
. Bring the ſive of the 'Zatitude in the moveable unto the ſine of 
92. inthe fixed; ſoright againſt the fs of any Declination 19s. 


7 


movecableis the fze of the Syrnes Altitude mthe fixed: RN <= 


Ince you may conceive, that ifthe Ze2n:#h bee be- 
tweene the Trepicks, then the Declimation thar is equall 
to the Latitude, thewes the greateſt A!1ituar ro bee 
Ea{t : and any greater Declmation ſhewes you that 
the Surge will rioc be Egjt « but if the Deelmanon bee 

efſethan the Latizde, then right againſt it in the moveabſels the 
$ unnes Aitiinde im the fixed. | 


Pro, f,9 


* ItheSnx ſometimes will not be Faſt or eſt, & whar degrees thoſe + 
are you may eaſily rry,for:anyLalitude,by moving the moveable loft. 


Nu 


In Aſtronomie. 


Pro. 4. Knowing the height of the Sunne at the point of Zaft or Weſt, in any 
\ | Latitude to finde the boure of the day. 


Confiruct, PR ing the Tangent of 45. in the moveable unto the Se of the comple- 
ment ofthe Lazitude in the fixed; fo right againſt the Tangene of the - 4 


Suns Alutadein the moveable, is the Tangent of the houre from fi 

Declaratio, Let the Latitude be 51. gr. 30.Mes and the Suns Altitud, 
bring the Tavgene af 45.gr. in the moveable urtathe Size of 38.gr.; 
edſo right againſt the Tavgent of 14. gr.45.m,nthe moveable is 9, FA 
or.18.m,inrhe fixed, which reduced into Te, by allowing to eve- 
ry degree 4,minutes makes 37. minutes of time : ſo the 6592e was 
die Eaſt that day 39, minutes after 6. inthe morning, or duc 1//efs 
37. minutes before 6. inthe afrernonne. 

The I:f&rument not removed, you havethetime ofthe Suns H — 
being Eaſt or Weſt for any other Alzitude: for right againſt the Suns Alrmude mod — 
moveable is the degree of time thatthe Swunne comes due E2ft or Weſt inthe fixed; 

Or if the declination of the Sunne bee knowne, Bring the Taxgent of a5. in the 
movcable untothe Tangent of the Lazitzdein the tixed (if it bee greater than 4 5; 
gr.) ſo right againſt the Tanger of any Declination in the move- _- 
ableis the degree of time amongſt the Sines in the fixed, that | Fe; 
the Syunze or dtarre will bee due Eaſt or Weſt according to that \& 
declination z bur ifche Lazzwde beleſfe than 45. gr. then bring IR \ 
the Tangent of the Latitude in rhe moveablennto the Targernr of | a 
45- gt. 1n the fixed, fo right againſt the Tangex? of the Declina- | 
70.1 the meveablets the degree ottime in the fixed amongſt 
the Snes. Thus if the Laticzd? were 70. bring the Tangen? of 45 : 
unto the Tavgent of 70. inthe fixed, ſo.righr againſt the Taygent of the Swus Decite' * 
248 91in the moveableadmir 23.gr.30-m. 1s the ſine of g. gr. 6. m./the Infirumen: 
not removed, you have the time ofthe Szumes comming Eeſtor Weſt, for any other 
Declination, for right againſt the Dechxation in the moveable are the degrees 67 
time in the fixed, 

Bur if you move the moycable ſoftly along, as the Tangeve of 45. in the 
moveable paſſeth by the Tangent of any Latizude in the fixed, ſo the degrees of 
Declinatiou in the moveable pafſeth by their degrees of time in the fixed, amonglit 
the Sines at what houre any ſuch degrees are due Eaſt or ie, untill the Tangene 
of 45. inthe moveable bee oppoſite unto 45. gr. in ths fixed: for then as the 
Tangent of any Latitude lefle than 45+ inthe moyeable pafleth by the Tagen of 
45-inthefixed, ſo any degree of Declnatiox inthe moveable will ſhew his de- - 
greeoftime amongſt the Swmes in the fixed, that the Swnne is due Eaſt or Weſt. | 

.This Propoſition of finding the houre of the Swnnes being Faſt or Weſt,may ſerve 
to great uſe voth on Sea and Land, in reRifying of Glaſſes, V//axches, or ſuch like, 
to Keepe and Regulate the account of Tizze, 


| Pro, Fe 


' In Aſtronomie, 
Pro.'5. To finde the time of the Sunne Riſing or Setting in any Latitude, 
the S unnes declination knowne. 


ConfiruZio, RRing rheTavgent of 45. gr. in the moveable unto the Tagene of 
the Laticwude mn the fixed ( ifitbe under 45. hut if the Lavrude be 

dev above 45- then bring the Tavgerxe ofthe Cutout oh. arirude in the move- 

able unco the ſine of 96. inthe fixed.) 5o againſt the degree of Declinetion amongl(t 

the Taxgenzs in the moveabicg is the degree ofthe Aſcengionel difference among the 

' $mes on the fixed. h 

'  Deelayatio. Soifthe Latitude were 20. gr, and the Dechuation were 10, gr, 


———_—_— of 45. gr. in the moyeablc unto the Tawgent of 20. gr. in | 
e 


ed, ſ@ againſt the Teygent of 10, gr. in the moveable is g. gr. 41. w. 
amongſt the Sidv&in the fixed, which being reduced into time,makes neere 15. m. 
and this added unto 6. (if the Swnhaye South declination, gives the Suu Ri- 
fing tobe aquarter paſt 6. and that 15,minures taken from 6.9  P — ' 
gives the Surnes ſetting : Butif the Sraxns have North Decling- 
#191 } in ſtead of Addizion, uſt Subſtraion, &:c. The Inſtruwene 
not removed, you tnay at one inftant have the difference of 1 
Aſcention for any Declination, for right againftthe Declinat 
j3n the moveable stche difference of .Aſcentrow in the fixed. Or]; 
contrarily, the difference of Aſcention knowne, you kave the 
Declinazion anſwerable vntoit; In like manner may you worke 


for any Srarre, Or you may ſpeedily compare the lengeſt day of any two, thres, | 


or mere places by knowing their Larztwdes, for baving reRtified the I»ſfirument ac- 
cording to the former direQions, right againft the Tropicall point in the mevea. 
| ble, viz. the Tangene of 23. gr. 30. m. is the Sixe of the greateſt aſcentiona!l diffe- 
rence inthe fixed for that Latitude ; by which according to the former dire&ions 
yeu may have the Swe ſetting, this doubled as before ow thelengeſt or hor- 
teſt day forthatplace. Hence for TrafFice, 1f you move the moveable ſoftly atong, 
as the Tengevt of 4.5, gr. inthe movcable,paſſeth by the Tavgene of any degree of 
- Latitudein the fixed, fo the Tropical! pointin the woycable, will paſſe by « Sine 
ofthe greateſt An 4 of ,Aſcention in that Latitude. | 


G. M. 
II, 41 
 I4o 32 
: : I7. 43 | 
$o as 45-pafſeth The Tropically 21. 24 The preateſt diffe- 
by the Lati point, Viz. 25 47 rence of Aſcenſi- 
tude of 23-gr.zo.m.W }z1, 12 on for thoſe La- 
will paſſe by 38, 23 ritudes, 
4 * Fl 


68, 42 
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% Inpyaling. 
Pro. I. To finde the diſtance of the boures, in horizontal! plaines 
for un oblique Sphere. | 


Conſtrufiio"PzRing the Taugexe of 45 gr. in the moveable unto the [ine of the l«- 


| titude in the fixcd, ſo right againft the degrees of the houres, in 

2 right Sphere amongſt the Tagen in the moveable under 45, gr. are the de 
ofthe diſtances of the howres, from 22. amongſt rhe Targenrs on the fixed for am: 
oblique Sphere, bur if the degrees of the houres bee mere than 45. then righe 
aioſt the Tevgews of thoſe degrees in the fixed, are the degrees of the howre 


diſtances in the moveable. | 
Note, that the hewres in a right Sphere are equal], the one | * 
unto anether,viz. 15-gr. for one hovure,zo.gr. fortwo houres, | 
45+ gr- forthree houres, &c, hence here atter they are called 
<qualthoures, &c. : '0 
Declaratio. $0 if the Latitude were 51. gr. 30.m bring the | 
Tangent of 45 in the moveable unto the Gre of 51. gre 30. me | 
in the fix2d, ſo right againſt x5. gr. in the moveable a» 
movgſt the Taygents is 11. gr. 50. m.n the fixed amongſt the 


T angents and ſo much is the diſtance of the houre of 1.or (1.from 12. in the Lark - 


|  gudeof 51.gr-30.m. The Inftrumene not remoyed you may have any other hou. s 
; diſtance, halfe honres,quartcrs,&c. 


I 


5 IT.gr.50.MM, x" 127% 
Arethe un \ 24. 20 . / —_—_ 
againſt thoſe 45 equal houre 38. OZ For the 3 _ 9 ( 
8 


For right 30 


equal houres, Y6of diftances, 53. 35 houre of 4 | 
VIZ, 75 \ VIZ. 7I. Os #5 7 
90 90. Oo [ 6 4 


By inverting this, you may trie for what Latitude ordinary pocket dialls are 
made,kiowing the diftance betweene the houre of 11.and 12.torif you brivg the 
Tangent of 15.gr. in the moveable untothe Tangents of the diſtance in the fixed, 
_ _ the Tang enc of 45. gr. in the moyeableis th: fine of the Latitude in 
the fixed- 

Pro. 2. To finde the &ſtance of the houres for a direft outh Dyall in ax oblique Sphere. 

ConftruZtio, This differerh Þ lietle from the former, only, here bring the Taugens 
of 45. gr. in the moveable unto the fine Complement of the Latizude inthe fixea, ſo 
right againft the Tanger; of the degrees of the equall boares, are the Tangents of 
the degrees of the bewre diſtances in the oblique ſphere. 

Detlaratie.So if the Latirzde were as before 51. gr. 30. m. bring the Taygent af 
45-gr- inthe moyeablc,unto the ſine of 38.gr. 30, m, in the fixed; to right againſt 


. the Tangent. 


; F=/ I: gr. 28.1, 
z9 9. 45 | 
Of thoſe de- I 45 CAre the degrees of the J;1. 55 Y 
grees,viz. Y6of houredittances, viz. 4J. 10 
75 66, 42 
90 90. oo 


Now if you move the moyeable ſoftly along as the Tangene of 45- gr. paſſeth 
by: the fue Complement of any Latitude, fo as degrees of the equall | ad will 
thew the degrees of the unequal houre diſtances, in compariſon of one Latieud to 
another. This may be otherwiſe repreſented in this fundamentall Diagram. if 
EZ, and EHbedivided out of the Table ofnaturall Tavgents, ſo that each Radius 


, repreſent g0. gre and ſo to moye upon E, then may you place H to P, andas you 


move H fromP to increaſe in Latitude,ſo the meridians paſſing by E H will ſhewy 
the houre diſtances ic a Hortzontall plaine, and the houre d:ftances in E Z. for 2 
verticall plaiac, and this kinde of projetion and motion may ſerveto other ex- 
$llent purvoles, &c, _s 


4 ' InDyaling. 
e,t6 finde what Angle the Axis makes with the Plaine, commune 
ly called the beight of the fule. = 
ConflruZio. Ri ng the Size of 90.inthe moveable unto the fore Complenrene of 
| F Broiea inthe fixcd, ſo right againſt the ſine Cd of the -y 


Pro. 3. Knowin the Neclination of a vertical! plaine,and the latitude of the 


elination,in the moveable,is the degree of the: files height amongſt the ſores in the 


fixed. . 
The Infrument not removed, you may at one [»itaxt ſee | Z, 


the ſtiles Alrigude for all Declinations in that Latitude: for right: 
againſt the Complement of the Declization in the moyeable, is . 
the /tiles height inthe fixed. | } 
Declaratio. So if the Latieude were $1.gr.z0.m.the comple- 
ment of it is 38.pr.ze.m.which ſecke amongſt the ſens in the © © 
Kxed, and bring 9o. gr. to it, now if the Declinazios of the 
 plazne were 10.20. 30.40.50. 60.70,80,&c. 


37« 49 
E.: 4 : N 
: 60 32.37 | 
The Complewient J# 5o\ So rightagainſt theſe in _ 28. A the fixed the files 
ofthoſe are. *\\ 4057 the moyeable are 
30 18, 08\ theſe Declinations. 
20 12, X8 


nef [<) S, 32 


Pro.4.Knowing the Latitude of the place, ard the Declination of a vertical! 
' . plaingto finde the munber of degrees betweene the Meridian of the 
Place, andthe Meridian of the plaine, which may be called the diffe- 

rence of Meridianss 


ConſtrutZio. Bring the Targent of 45. gr. in the moveable unto the /xe ofthe Le 
Jirwde inthe fixed (which admir 51.gr. 30.m.) ſo againſt this 45. 

mens mtis the Tangent of 38.gr. 3.m. inthe fixed : So if the Declination of 
the Plaine bez $.vr.z.m.then the difference of meridzews is 45,gr.But if the Decline» 
tion be Ieflethen this 38.gr. z.w. right againſt the Tangent of any degree for ſuch a 
Declinationin the fixed is the degree of the diftercnce of meridians inthe moveable. 


35 41.49 
| 30 36,2 $ 
Soif the Deeli» Y257/ Right againſt ws) 30. 44{ ' In the moveable, the dif- 
. mation were< 20 % inthe faxed are © 24.56 Y ference'of meridians an- 
Is 4 d: 8.544 fwerable to thoſe Decli- 
IO 12,42\N F4tious. 
5 . 6. 23 
Tf the Declivation be-above 38. gr. 3. m. you may move the Taxgent of 45. ſoftiy 
alonge by the Tawgential degrees of Declation in the fixed, until ;5. gr. in the 
moveable be oppoſiteto 45. gr. in the fixed, and as itpaſſeth by any Declinarion, 
' the ſine of the Laritude inthe fixed, will give the difference of Meyidiaus among(t 
the Tangents in the moveable. Laſtly, ifthe Declanation beabove 45. gr. then the 
Dectmation moſt be accounted amongſtihe degrees of thermovyeable, and if you 


move themoveablefofily along : As thedegreeof any Declmarion, pafſeth by the | 


Tangent of a5-gr.in thefixed : fothe Tangent of the difference of Merid?z7:5 in the 
moveable paſleth by the fixe of the Lazirwde in the fixed, &c, Pr. 


23435 height anſwerable to. 


| * * IxzDyalliing. =o 
| ' v6. To finds the houre diſtances in Dyalling in a Deciinng plains by knowing che 
6 m_ Fa nei the fiiles beight,aud the difference of Meridians + Ik oh 
- Declarazio.} ET the Declnaron of a Plame be $.VW. 50.yr.according to the for- 
mer Inſtruttion, the ſttles height would be 23. gr. z5.m; andthe diffe- 
rence of Meridians 56 gr. 43.m. Now before the houre diftances can beknowne 
whith are alwayes unequalI, there may be made a Table of, equall houresthus. 
Firſt, place downe 56. gr. 4 3+ M- the difſer ence of Meridians againſt 12, as inthe 
5 Table, then by adding 15. gr. unt2 this difterence of Meridiaxs, viz. tothis 56. 
| gr.43.m, it makes 7 1.gr-43-m. for thediſtance verweene the houre of 11, andthe 
Meridian of the plane; unto this 71.gr.q3. m, adde ano! her 15.gr. makes $6. gre 
d 43-m. for the hore diftance between 10. and the Meridian of the Plaine; But for 
the houre of 1.2, 3.that 45. gr. muſt betaken from the ſaid 56. gr. 43. m. ſorhe 
'boure diſtance of 1, 15 41, gr+ 43..m-the howre diftance of 2. is 26. or. 43. m. the 
HP eure dittance of 3. is 11.9r-43 m.now becauſe 15.gr.cannoe 
10185, 43181. 50|be taken out of 11.gr. 43-m-take this our of that, ſo the howre 
I1|71.43[50. 20| diſtance of 4. will be 3. gr- 17-m. now vnto this adde 15, gre 
I2|56 43(31.20|makes 18 gr.-17. m- forthe hourec of 5. then adde 15. gr. ts 
1 J41-43/19, 35|that, andſo proſecute the Tabie which may be calledthe Tatle 
'!2 [26-43 | 11: 22, of equall bowres from the Mer:dran of the plane, 
3 [11-43{4+ 45] Now en findethe true: howure diftances, bring the Tawgene of 
23. 1711, 15/45-8c- inthe moveable unto the ſe of the tiles hezghtinths 
5 | 18. 17 7, 22) fixed, viz.2 3-gr-35- forighr againitche Tangent of any equall 
6 [33-17|14435' hogve in the moveable under 45- gr. is the Taxgent of theriue 
, 148. 17]24. 10 henre diſtance in the fixed A- Burif che equall howre diftance 
[8 (53.15/38, 25|Þ< above 68. gr. 12. m. (which is 1ighr againſt ag. gr,inthe 
An -—— — —moveable ) then right againſt the equall horre diftance inthe 
fixed,is the true hourediſtance in che moveable B. Lally, if the cquall howre di« 
ſtances be berweene 45-gr. & 68. gr.12. m.rhen move the moveable ſoftly along, 
and as the Tangent of any equall hours inthe moveable paſſerh bythe ſine of the 
files l.eigtt in the faxed, ſo right againſt the Tangent ot 4 5. gr. in the moyeable 
is the Tangeve ofthe truce hope diſtance in fixed. 


Je 17 I. I5 
Sothe  A<18.17 9 12 is 
equall 33-174 The true 14.35 / 7 C; 
bn houre $ 86.43 houre dis. 81,50 Bd. |: 
diſtan. 71.437 ſtances 50.20 BY 4 
cen 48.19, would be 24-T0 Us 
being CY 5643 31.20 N 
63.17 38.25 Q 


Having gotten the true houre diſtances from 
the Meridian of the Plaine, they may be placed |+ | } 
agatnft the houres as in the Table, and protra- 
Gedthus, draw the houre of 12. C. M. and on | 
C. deſcribe a ſemi-Circle : now ſeeing in the E-- 
Table thar the Me:idian of the Plaine is from 
the houre of 12. in its eruediſtance ;1.gr.20,m. 
protraGt jt inthe Circular Arke from Dro. 7 
(becauſe of Welt declination) otherwiſe contrary, and draw C. S for the Sob- 
Riler z from this$. protra@ all the houres diſtances, as S. R. 4. gr. 45- m. for 
the hunre of 3. S. Q, 11. gr. 22.m. forthe houre of 2. &c. then may we draw the 
hourelines CN, CO. CP. CQ. CR. CT, CV. CW, CX. CQ. and upon the ſaid 
CS, place the ftile A.B. C. perpendicularto the plaing, ſ@ it (all bg faxted for 
Te caſting of ſhadowes upon the ſaid hourgliges, © 6 

=? III Fo 


A. 


LT 


Of Plaine Triangles, «+ 
| "Pracegnita, 
Theorems. 12 bs 2rightline fall upon a right line,or ifche fideofan Angle be aug. 
mented to wake anothier Angle,thoſe twp Angles put together are 

nalltotwe rightangles, thac istwice 90. or 180, gr. by thethirtenth ot the 1 

of Exc. thercfo:c knowing one of thoſe Angles, the other is alſo knowne:; So in 
the Triangle A B C augmenting the angular fide B AtoR. by the hne IB and 
CAtherei $ made two Angles,viz.CAB.and C A R.which together make 180. 
gr. and Profits CAB.1s aſſumed tobe zo. gr. neceflarily by the ſaid 


thirtenth Propyficion, the other Angle C A R ſhallbe 150.gr; | 
Theoreme 2, The three Angles of any plame Triengle either Right, or Obligue by 
the 32-of the firft of Exc. areequall to two rigbs Angles, therefore one acute An- 
gle knowne in a right angled Triangle, and two Angles knowne in an Obhque An- 
gled Triangle, the third Augle is likewiſe knowne : hence in the right angled Tri- 
angle A B C knowing the Angle at A. 30. gr. the Angle at C moſt be 60. gr. And 
ſo 1athe Oblique Friangle A HI. the Anglc at A and Tput cogether being 13 5. 
che Angleat H muſt be 45.gr. &c. .. 


Propofitio. I. | wy 


Oac Acute Ange, and a 


'C Right ſide oppoſite to either ot 
» Angled the Angles,or the Hyps. tn 
S. Triangle, © } renuſe, and one fide find 
= l knowmn ._.  Sthe 
”* ZOblique PO Two .4ngles, and a fideyf ,.. ret. 


Angled or two ſides and one 
Angle oppolite to either 
of thoſe ſides 


Axiome 1. The Axiomefar the reſolution of this propoſt- © 
tion 4 thus. 
The frdes in all ſach Triangles, bare proportion the one to the 


other, as the ſincs of their oppoſite Angles doe,Or the fines of the 
Angles are dire&ly proportionall te their oppoſite fides, by 
the ſeven & ewenticth of the firſt Booke of Regiomoncanm,the ' - 
thirtenth Chap. ofthe r. of Cepernic«,and by the ſecond Ax- 
ome of thethird booke of Piiſtue. 
That is,the fide A'B(in the firft Triangle)is in proportion 
eo B C,as the fine ofthe.Ang/e ar Cis to . ſme of the Angle 
__ as AB.to AC.ſothe _ of the Angleat C.tothe ſme 
ofthe. Angle at B,which arethe oppoſite. Angles of thoſe ſides: 
Againe inthe oblique angled Triangle AD E, asthe fide AE 
isro BD, ſo isthe ſme of the Angle at D. to the fe of the Avgle at A, or astlie 
ofthe Angle at H, (Inthe fourth Triavgh, isto the fone of the Angle at A,ſo is 
the ſide A T,corheſidh I H, &c. | | 


0(F And here nore generally, that in the reſolution of ſuch Triaw- 

 Fles there isthree things given(as afore ſaid) by which a fourth 

is found, according to the method of the Golden Ryle, Bur 

-the diſpoſing ofthe ſaid three termes, is primarily, and princi- 
'palyro be conſidered, Oo RT S, 

ago mana of 


rc 
Ne 
Ie: 
A 
A 
ne 
J 
© 
F 
« 
P; 
c 


" How to difpoſe the three Termes knowne m any of the former Triangles 
fit for operation. RO 
Irſt,if a fide be required in a right;or oblique Triangle, &a fide be 
*knowne, and the Angles oppokiteto theſe fides bee alſo knowne: 
the Angle oppoſite to the fide knowne ſhal] have the firſt place of the 
Golden Rule,and rhe Angle oppoſite to the ſide required may have the 
ſecond place of the Golden Rule, and rhe fide khowne the third place. 
* Secondly, if an Anglebe required, and an Avgle knowne with the 
fides oppoſite tothoſc Angles, then the ſide oppoſite to the Angle 
knowne ſhall have the firſt place of the Golden Kale, the fide oppo- 
fire ro the Angle required may have the ſecond place of the Golden 
Rule, and the Angle knowne ſhall have the third place ; the diſpoſing 
of the Termes thus conſidered, the Axgles have reference to the Cir- 
tle of Sin:s upon the Ring, and the ſides ro the Circle of Numbers, 
Example. Letthe fide BC. in the Refi-A4ngle Eri-Anglebe required, * 
| knowing the fide AB. 25. andthe Angles at A andC. 30. gr.and 60. 
gr, therefore by the former. As the Sine of the Angle at C, 60. gr. to 
3 the Sineof the Angle at A.zo-gr. ſothe ſide AB, 25.tothe fide BC, 14, 
\ and 43-100. and ſoof thereſt. 
| T beconflrudtion by the Ring u thus, 
Bring 60. gr. amongſt the Sznes in the movcable 
rorhe Sine Complement of it in the fixed, viz. 30. gr. 
" ſorightagainſt AB.z5.in the Circle of Numbers in| , 
' the moveable is 14. and 43. 100. in the fixed. Bur 


; 7 
| if the fide AB. had beene any other number, you| D' 
mighr inſtantly have the ſazd BC, accordipg to| | : 


the ſame proportion, 


H (> Here note generally, that if the two firſt| x 
| . Term?s be upon the Circle of Sixes, the other two 


 rermes are then upon the Circle of Numbers, vel E 

7, Contra, * 
| (> Nore further, that inall Trigonowetrie, the a Þ 
rermes or patts given eirher Angles or fides, are 


noted with a ſmall ſtroke of the Pen thus — and the Termes or parts 
required cirher inthe Angles or inthe fides,thus O. fo the fides AB. 
AD. AE. with the Angles at A. are given the fides AC. CB. 
ABD. anda... andthe Axgles at E. and G. are demanded; now the 
muruall proportion of theſe parrs. ene unto anorher,is according te 
the former Axiome; by which infinite propoſitions may bee reſolved 
of admirable conſequence, lying under the habit of ſome one ofthoſe 
whoſe exccllencuſe in rept Praficall things, 1 williBafirate in ſe- 


verall kinds by ſundry prepoſigions; firſt, InDementions; ſecondly,in 
Fortification ; thirdly,in Navigation; fourrhly, in Dyalling, as follow- 
eth, ESpwar_oeac. fm. —— 


a — 


cs hs Wet 


F'pon Plaine Triangles in Dementions, 
| yse T. { 
How to meaſure as Inacceſſible height ſcituated upen a Hill, the 
| Pratiice being not apon a Plaine. 


i Ba example upon this I will take from mine owne ebſervarions which T male 

upon one of the govudlicſt Hills in-this Ringdowe, which belongs to Sir Ri- 
Chard Newport in Shropſhire, called the Wreaken, not farre from Shrewsbury, which 
Hill I found tobeneere 6. miles and a halte in Circuit, and in the Perpendicular 
height 95g. foot, as followeth, ; 

Declaratio, Ler the figure P. Q_S. N, repreſent the body ofthe H:ll, and A B 
BCD apartofthe fide of it, now admit in the fide of the Hill as at C, 'be a 
ſpring of water 7 and let a ll be ſynke from the 'Cop of the Hill at D to be le- 
viil with the ſpring.C, viz, arR : here it may be demanded how deepe this ell 

. -may be ſunkc, 24%, D R, how farre it is from the ſpring C,- to che burume of the 
Well R, and how farre it is from the ſaid ſpring C, co the Top of the Hill D. 

. Conſiruttio. Firſt with conveniencie I made choiſe of a Station art A, and ihere 
refified my In/trument upon his Seay, or Reſt, from thence I cauſed to be meaſu- 
redto B 20, Chaines,, and ar B I cauſed another Stay or Reſt to be erefed of the 
fame height that the former at A was: Then loking from A to B. by the Sights of 
the »ſtrument, T found the .Azg'e of Aſcent B A X.q. gr-q4.m-and fo I had clre 
reangled triangle AX B..in which A B was knowne 20. Chaines,or 1320 fost 
with the Angle at A 4- gr. 44.m. and therefore the . Angle ar B by the ſecond The- 
orers Pagr. 64. 1s 35. gr.16,m. and the Angle at X by che lame is go.gr.and this 

15 oppolite to the fideknowne, viz, A B. 20, AT S; 
Now according to the Rule of operation by the Ring Page.65.iſthe Sine of 85. \ 
. Br, 86.m, in the moveable be brought to the /ixe of 4, gr. 44.m. in the fixed,righ: 
3gainſt 20.inthe Circle of Numbers in the moveable is 1.Chaine,and 65, 100; of a 
Chaine in the fixed, which according to Page theninth is 208 Foore, and g.tenth, 
this ſhewes that the ſtation at B was ſo many Foote higher,than thar at A. By the 
ſame Rale A X, would be found robe 19. Chaines, and g3, hundreths of a Chain, 
or 1315.Foote,and 5.tenths, thoſe two dementions I firſt ſought ovr, 

Secondly, before I removed from A. I obſerved the Angle C A H. which I 
found to be 132.gr, 3.m. andalſothe .Avgle D A H. which was 1 5- gr. 55.m.thoſe 
«Angles I nored downe, and then poing trom AtoB. thereI reRified my In/tru- 
went as I did formerly at A.andthere I obſerved the 4ng!e C B Y,which 1 found 
to be 16.gr,45.M, and thexAngle DB O., to be az. gretz.m. thus tor the ob- 
ſervation. 5 © E nn 

But according to the firſt Theoreme Page. 64.if particularly thoſe Angles betas 
ken from 1 80. gr. lcaves the angle GB C.163. gr, 15.m. and the angle G BD. 
x 57.87. 48.m, unto theſe ſeyerall Angles, Adde the AngleB AN. 4. gr. 44- m. fo 
have you the obtuſe angle A B C; 167. gr.gg. m. Andtheobtuſe Angle ABD: 
163,gr. 3 2.m. And feting formerly thar the Angle C A H was 12.gr. $:m, and the 
Angle D A H was 15.gr. 55.m. + From cither of thoſe Angles 1(ubtra& the An-. 
gle B AX, viz,4-gr. 44m. leavesthe Angle C A B.7.gr.24,and the Angle D AB 
21.gr.11.m. By which in the ublique 'Triangic A B D, and AB C are knowneiin 
each ofthem two Angles,and ſo conſequently by the aorcſaid ſecond Theorenee, 
Pag.64. The other Angles are alſo knowne (iz.) the Abgle A C B, 4-gre 37-1» 
and the Angle AD B6 grigm 0 OO ; 2 0 
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WK 86 ©. 


”& Tow by the afore going firſt Axiome ſeing that inthe Triavghts ABD, all the * > 
\ > aq. once to wit A B. 30+ the fide A D may be alſo I 


* 
V. 


{ knowne. : | 
Conflruftio. Bring the fine of the Angle A D B 6.gr. 18.m. inthomoveable un. 
- to the ſreof the ts ABD. 1832-gr. 3t.m, (thatisto the Size of the Comple- Y 
" mencof that Angle,viz-17.gr.29.m.)inthe fixed, ſo right againſt 20. ia the moye.. 
ableamongſt the Numbers is 54- Chaines and 93. 100. ths. in the fixed, whichia 
ſeeteis £625, and 6.tenths, and ſo farre it was from the eye at Ato the topofths 
bill at D. 
| Thirdly, inthe Reb angled Triavgle AH D knowing as afore ſaid the Angle 
D A H-1 $-gre $5» mM. by the ſecond T heoreme Page 64, all the other Angles ara 
7 knowne, viz. AD H74-gr. 4m. AH D 90. and feving by the laft workethae 
| A D wasfound tobe 54.Chaines,and 9 z 160ths. the other partFofthe Triangle by 
| the afore ſaid Axiome will be likewiſe knowne. For the Inſtrument notrcmoved 
| the Sine of 90, isagainſtthe Sine of 15. gr. 55.m. and right agaiuſt g4, and 93. 
To>ths. is « 5.Coaines,and o7, ragths.ot a Charme, which by Pagethe ninth makes 
' 995.foatethe higth ofthe hill. In like manner may you finds the ether fidg of tha 
' Triangle viz. A H,that is from theeye under the eop of the hiR, vis. 5 2. Chaines, and 
95 hunderths, or 3486. foote, and 4.tenths. 
Pourthly, in the Oblique Trinngle AB C. all the Angles are knowne (as afore» 
- withthe ſide AB, and therefore the ſide B C wovld be found to bce 3 2, Chaines, 
* ox 3113. foote. 

n Fifthly, in the re& angled Triangle BY C the Angle CB Y was formerlyknowns 
© tobe 16.gr. 45.m. the Complement of which is the AngleB CY. 73. gr. 15,m, and 
-' the fide C B was formerly found to be 32. Chanes. therefore by atore laid firſt 
"Axiome of plain e gy am other ſides of the Triengle,viz. B Y. willbe found 

to be 30.Chaines, and 65 hunderths.or, 202 3.foote,and 3 tenths, andthe fide C Y, 
to beg. Chain:c,and a 3 hunderths, or 6o8.;o0te,and g. tenths, 

Sixehly, (ering B X, is equaltduto Y Q. tmtothe laid C Y- 668. footcy and g. 

tinths, add. B X. formerly found,yiz. 108, foote, and 9 tinths makes Q C. 717, 

+ foote, and 8.cenths. bur this Q C. 1s cquallto HR. which taken from the higtly 

, ofthe whole hill D H,viz. 995. foote leaves D R, 277.fooreand 2.tenths;the depth 
of the well. 

} : Seventhly, for as much as B Y was found tobe 2023, foote, and g.renths. which 

!is+quall tro X Q and A X being astefore 1 3 4 5. foute, 5. tenths, thoſe twapurto 

| zether makes AQ 3338. foote, and 8. tenths, which takea from A H, which was 

| formerly foand te bee 3486. foute, 4. tenths leaves Q H; 149. foore. 6. tenths, 

which is equallto CR. the diftance berweene the ſpring C, and the borome of 


ithe wcll R. 


! Sigbth 
Fry, 9 $CD i found to 


lftly knowin DA. 257. foote, and 2; tenths, and C R 147.ſoote; 
\ be 313-ands8, tenths, according ts the fult 


and : 
firion, Page 19ths. the example being the ſame with the ſecond Propoficien: thus 
' for the Inſtrumental way : ſuch as dcfirg ro examine the worke by numbers may 
; proceede by the Notes here under ſpccificd. 
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B AX 4-gr- 44«Ne. 
3 , B X.108.and g.reths. 


AB. I 320, 


AB, 1326. . 
3s AD.1.gr-11.ni.43.5. =——» AD.3625.& 6.10thsi 
ABD. 162.gr.31,m-45-8, \ 


D A H-.15 gr.35-m 43-8. DH, 995, 
: ; D.3625.ands6.19ths. ? AH, 3486.& 4.Lothsj 


AHD 
A : 
y 2 < CCAB.7.gr.4.m. Quzritur 
AB C.67.gr.59. n—_—__ Þ Cc, 
| AB. 1320, WM. 
CB !.16.gr. 45.Ms E ALLY T7 Y. 2033, 3.1aths? 
| DG. 2I13, $ Te: CY, 608. & g.1oths, 
J Sv} R D, 227.and 2- tenths. © es Wn... R 
KR, x47, and gitenths, y ——_ EEC. 
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Upon bis Ring. 


'A3S in a ſecret Circle wraprt lies natures myſteries, (eyes, 
Which cime brings forth,and induſtry makes plaine to all mens | 
Sothat whar erſt was hare to finde,at length is wrought with caſe, 
Rides of Propartuon, the Roos Exiraition, and the: c 

With ocular on heyy now : Alſo Triangles Plaine 

And Sphzricall ; for . © loone an Aaſwer to obraine; 
Thartic wakes dr: Jatigh his quicknefle to ſce,then uſe this Ring, 
The Eirclewherc, hid Arts fic now themſelves diſcovering. 

If after times ſhaljſceke more cole than in this eaſinefſe 

By Infirawers, he makes Art lame, with caſes great cxcelle, 


By 4 Friend. 


Ph Xgities Sages, who were wont toſing 
| In the Hireghpbicks, their Philoſopby ; 
| Pentrai'd the years in ſemblance of a Rivg, 
Cauſeſo the yeare reund in it ſelfe doth lie. 
Thy Matbematiche Ring is more profound, 
A warld of Art lies injlictle Round. 
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DE LAMAIN 


[ circularem Logdrythmorum projettionem ad- 
auttam (ut in fine libri, Anno1630-prelocommiſſi 
promiſſum erat) viam demonſtantem qua continus 
circulorum decuplatione aut alio modo, adbuc ma-| 
gis angeathr ita vt operationes Trigonometrice fiant| 
ad minnta, numeriq; proportionales,& radices den- 
ter ad quing; aut ſex locos idq; motn circulari, & 


tantum oculariinſpettione, | 
| | | 2M | 


3 To circularem Log9r)* 
unftam (nt in fit libri, 
;) viarm PG 
circulorum p 
is angeatur ytH4 T: rigonometrice fiant 


ad minnta, numeriq; proportion es,& 14 


tur ad quinq; at ſex locos idq, morn circulart> 


rant um oct#layiin pebtionee 


' Haw tooperate, in the finding of Proper 
 Logarythmall Projetiion of Circles mlarged,eyt 
by a mooveable and fixed (ircle, or by a finale 
. * Projeftion, with an Index at % 
Peripheria,or Center, 


T He way of operation is dravne from the nature of Proportional 
Logarythmes that 3s they keepe equall differences, ſo in a lincary as 
Circular 1*frumentall projefion of theſe Logarythmes, Proportional 
aumbers ſhall al wajes have equall diſtances, which 23s a fundamental 
ground may ſerve tothe more. learned both for a full dexaonſfrations 
and direRion it} operation. | | ; 

' Butto makethings more obvious,& to remooveſiich ſcruples as map * | 

_ ariſe in working by this Projefion 3 the numbring »f the Can 0 | 
cially is to be conſidered, that is either by augmiation or diminus 
tion, in conttnuation or diſcontinuation, and this acl; relation rothe 
line of Comuniton E.T. which eveth the breaches of the Circle, or 

, the yniting or continuing of che parts : which muluplicitic -of Circles, 

; muſt be conceived to be. but the parts of one Crrcle (as — 
mrhe Epiſtle to the Reader was (pccified touctiing this projetii | 
ſo continued or diſcontinued, by aſcending or Ccadag on-thisor . 
that fide of the line of coniurfion,as by the ſucceſſion of the Graduatis {| 
0n5,or diviſions in thoſe Circles is moſt evident and conſpicuous: this | 
well preiniſed: * | h $3071 by I 

Conſ#'ufAio, Bring the firſt number in the mopoeable, to: theſe» 7 
cond niimber inthe fixed, and marke the (eyerall revolutions or Cir+ || 
cles betweene them aſcending or deſcending 3 forthea the fourth:Pro- 1 
portionall 1s had on the fixed, right againſt the -thitd number in che ! 
mooveable by the ſame number of reveiutions or Circles aſcending or 
deſcending,as was berieene the firſt and ſecomd:/numbers. ; 

Soif the line of conjunttion.on the moveable, be. an the right grew | 
fide on the line of Contunfio on the fixed, and the firit and [econ : 
munbers be betweene them, and allo the third,or all cheſe three nums- || 
bers be not betyweene them, the fourth xumber or proportional is had {| 
without any conſideration, but oncly by - the: ſame number-of Circles, 1 
as was betweene the firſt and ſecond numbers. Bur if the third num- | | 

h 


<A 


oO 14S 


ber be oa the orherfide of zhe line o ConiunFion, and that thie Propor= 


: 


lon; lg dig auyoment, or diminiſh, the ſame number of Circles or 
*; Dol Mp abOdgted -aſtendingordeſceriding from thethifd number, 
hipewiſe (heyy the fourth propogt;onad required. Þ 


Or without conſidering theabſolnte revelutions,you may 
operate by the difference of Circles voted 
on the ſingle Index thus, 


P "Bring the fir/# number in the mooveable unto the /tcond number in 
the. fxrds and marke the. difference of Circles , Eyrher aſcending 
or, deending bernerne them 3 then, whenloeyer 31 operaion th 
lay / f/f a1 : {ſecond number , and | allo the- third number are 
neycher of them betweene the lines of Contunfions, or all of them 
re betvycenc them, then, the fourth proportionall is hadin. the fixed 
right againſt the third oamber in the moveable, by the ſame difference 
bY CY i ee. LE LE hs b- L524 2s Row 4 , 'n” 7 FP? 
of Circles acendirig vr deſcending, as, was berweene the fir/fand;je- 
EHIPWFLS. AF: br ont; nates nt. 2 
* 92 -./: {4 beernot be-y : {- {more J then the differ 


ITY 242 1411 1 ftweene the | | rence of - Cir- 
Bur-if the {ive of | lines>of - Con: |.; | cles. betweene 
bonjunion onthe:| junFions, but, | + the firſt and ſee 
moveable, becion-|'the third, then | cond numbers. 
the-righr. fide of j1..;.. the fourth | - [Buy , the firſt 
the; line of con- ju | pro eek) number, bee in 
 gunftion — the} 1 nal is in | ja "oher Cire 
FSreband their 5 "ORAL clethen'the (c- 
number rigs ee & 11/46 03510 6, cond, then the 
| Jowir Circlethen{ be. betweene 14, difference wore 
* the ſecond and: _ |:the 4ines of} ; Will bee eſſe , 
+ 2 144.2..- | conjunitions% | and that which 
Lnot the third J 1. LUtefe Jislefle more. 


Feft de of the line of Conjundion onthe fixed, the operationtis the con- 


| yerl ofthe former.” 1 7 


toltrarity; if the line of Conjunion on the mooveable bee! on the 


* * - *Thelike may be obſerved in operation by the*fingle” Pro- 
'* ,  ye#t0n inlarged,with a double 1ndex to move or the Pert- 
\., Pheria, or Center of a Circle, if inſtead of moving ont num- 

* Þertoangther,you extend the feete of the Iadex as —_ 

» 
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Av Example of the operation upon the Projettion 6f the. \ 
Circles of my Ring inlarged,according to the condlye \*\ \\ 
 Sonof my firff Books gina Scheme or Inſtrument 

where the Circles of Numbers,Sines, and | 
 Tangents are decnplated, the diame- 
ter being but 18. Inches onely, 


Vppoſe the Sunne being in the Tropicke,and his greateſt Amplitude 
were required in the Latitude of 66.2r. 29.m, The common Rule to. | 
operate which,is thus delivered, dean: 
As the Sine complement of the Latitudezis unto the Sine of the Sims 
declinatizn propoſed, fo is the Sine of 90.gr. unto the fine of the Sung 
Amplitude requiredsthe Diagramme and Demonſtration of which,ſee 
Pag 57.afd the /n/frument2!! operation may be thus © © 
Conſfruftio, Place one of the edges of rhe 7ndex unto the fine of'2 3; 
gr.31,m.(the Complement of the Latitude PR—ey and extend the 
other edge unto the Siae of 23.9r.30.m. (the Suns greateſt declina || 
tion) then moove the edge of the firſt 7ndex unto the 'Sine of g90.2r. *| 
ſo the edge of the ſecond 12dex ſhall give the fourth proportionall | 
ſought for. | _ v8 of 
But becauſe the anſiver in this Propoſuion falls neare the ſine of 'g6. || 
gr. (where the degrees are (mall,and rhe graduations clofe) the anſwer || 
is not fo exa&ly diſcerned in the minuts as if it were larger, To ſup- 
ply rehich,or ſich [ike as may fall our in Praiſe, I have continued 
the Sines of the Proteftion unto two ſeverall revolutions,the one begin=- 
nin2at 77-9r.45.m, 6.C. and ends at go.gr. (being rhe laft revolurion 
of the decuplation of the former, or the hundred part of that Projedti- 
#n) the or1er beginning ar 86,or.6.ra.43.C. and ends at go. gr. (being | 
the [aſt of a ternary of decuplated revolutions, or the thouſandpartde | 
tha Proiedion ) and may. bee thus uſed. _ 
Lay ta: etlge of the Tax upon the former 2.3. gr. 31.m. and ſe | 
what equall parts ia the Circle of <quall parrs are interſe&ed thefe- 
by,which will be 0099. Place allo the edze of the 7ndex upott' 23.gr. 
39.m.which yill cut.in the Crrcle of equal parts 0059, Then'take ten 
times the diſtance of theſe two numbers in the Circle of equallparts bes | 

tweene the feete of the ydex by decuplation, that is, ics one fogte 
_ ofthe Index upon gg.and extend rhe other foote unto 69; fo theedge | 
of the firl} foote being placed on the ſine of g0.gr.che edge of the m_ 
"on foote 
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foortewill point out accuratly 85.gr.54.m.2nd ſuch is the 4mplitude in 
the Latitude of 6&6.gr.2y.m.the Sun being in the Tropicke aforeſaid. - 
. Againeadmit that in the Latirude of 5r.gr. z 2.m.the Suns place were 
required by knowledge of his Meriqionalf Lititude, which ſuppoſe 
| was found to be 61.gr.57.m +. Now the common Axiome accerding 
| tothe Digeram of: Pag.56. grounded an Mathematical! doftrine to 
; whick is: As the linefof the Suns greateſt declination,vit.23., 
gr.zo.m.is untothe fine of g0.gr.ſo is the fine of. the Suns Deelination 
given vit 23.gr.29.m.2. untothe ſize of the anſwer. 'Therefore-1x- 
Frum: en. the Jndex unto the firſt two tearmes propoſed,and 
place the edge of the firſt foot upon the third 2umber, ſotheedge of the 
| ſecond foote ſhall give the fourth proportionall required. : 
. But for as much alſo as the anſvyer in this doth fall amongſt the ſmall 
diviſions neare the fine of 90.gr.in the decuplated Protedlion,we may 
» ſupply that contraRion according to the' former, bur truer by the lar- 
> cgi Circle of Sines, to wit, that which is the thouſand 
 partof its Prozeftion,thus 3 Lay one of the edges of the /ndex upon the 
fine of 23 gr.39m. and marke the-number of equall parts which it 
.cats inche Circle of equall parts,viz. 70. lay alſo the edge of the Index 
upon 23.gr-29.m.2. and it cuts likewiſe in that Circle 64. then take a 
| bundred times the Fitance of theſe twonumbers in the Circle of equall 
parts betweene the feete of the /rdex, that is, place one of the edges of 
the /ndex upon 70.n the Cycle of cquall parts by Centuplatton,and ex- 
.xend the other edge unto 64 (for the Decuplating ,and Centuplating of 
[the equall parts, doe naturally without troable repreſent themſelves 
. in this projeQian) ſo the edge of the firſt Index being placed at the fine 
. of 99.gr.the other edge far nm: point out 89.gt,s.m. the Suns 
. place at the time obſerved, and ſo in like manner for other operations. 
Nam quan in minoribus circulis equalium partium diffantiam pr o- 
« portzonales babent : eandem in circulis adauftis proportienales re- 
}. #inebunt. | | 
. # Thas 1 have here naw produced to a publike veiw my Projedtion of 
_ Logarythmes in'arged by way of decuplating, Centuplating,” c. of the 
Cipcles,as Ipromiſed at the Concluſion of the firſt porting of this Tn- 
' vention, to the world ,and have in ſome meaſure ſhewed che Accurate 
_ working of Trigonometry by it,neare the Sine of go.gr, where difficulty 
. ſeemes.to bezfor being thus inlarged the greatneſſe of a d:gree be- 
. eweene the fine of 89.gr. and the fine of 90 gr.is more then 4.17zches, 
. andifx ſhould have inlarged the Circle of Tangents according ta the 
_ Sipes,the capacity of a minute at 45.gr would bee more than 8, —_—_ 
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90,gr.doth x +1 as true{according to the former Fiameter bur if 13. 
Inches)as if Mr.Gunters excellent Lines were extended or projeaed 


_ unto 4000, frote. Andifl ſhould frame a Ring as is ſpecified inthe - 1 


concluſion of my firſt publication of this 1nvention, being: of two 
yards diameter,and apply ir to A/frenomicall Calculations, no doubt I 
mighr ſhew a way (orothers may eaſily) to compendiate many ope- 


rations therein 3 and ſufficiently cleare my intentions then delivered. 


touching the Proftaphereſes-of the motions; though ſome one in con- 
tempt of my good indevours divulged after it came to the worlds 


view, | itcould nor bes done , nor paleviy a minute expreſſed at the ' |} 
I | 


ſine of yo gr. (as 1 have now preduced it) thereby endeavoring to 
annihilate my labours and to ſpread an unſavory rumor, which might 
ſceme to argue not onely his ignorance of my #ntentions, but alſo of 


the manner of extending and inlarging of that ixvention (though now 


given out that 1 had that invention from him:)But n_—_ ſuch appli- 
cations t prove my afſertion hereafter,as God ſhall give life, & ability 
of health: and let a further time bring them to maturitte,;that my Tea- 
lous oppoſite may bee no more miſtaken with a ſuſpeRed untimely 
birth, I confefle theſe ſingle Circles before, were ſomething untimely. 
in regard of theſe which are of fuller growth,and yet may have further 
application,withonr wayting his time to perferchem. | 


= 


Courtioug 


| 


which inlargeent amongſt the degrees which falls neare the Sing of \ 


9 


Ae as well as _ Ne with « 4 ter Rumor |* 
; (raiſed by ſome rude rowoyant tongue) 
* my Invention. bathof Ring 'and Qua- |= 
drabt' was got, or. borrowed, or Pillen (even as ſou 
they pleaft to miſeall it) from another Mangby the fi. 
F fight ofa Txonenry by ſome private”Conference "9 

onto, know not what meanes (nor they |o 
Tet] FTEATT th icious-þ whic| 
how true, how juſt i it ts, that the world and: my like 
| ſelfemay hve our right, and they the ſhame, |'91 
by this following juft defence and future event, 7 tufic 
hope thou mayeſt fully be enformed. Idid not in- |cion 
tend to take this courſe, but ſought peace and my |oa: 
"Fright by a private and friendly way; but failing " 
of it my good intentions corned and {lghted; 7 [** 
deſire all may now Tudge wh # in fault ;, and let | ui 


this enſuing diſcourſe be my Plea. 


 TotheReader 


Pp Ow undeſeryedly oft are the fingle and (incc re ende- 
# vours of ſume men by the malevolentdilpolition ofer- 
Y vious detraQtors backbited, (web ſ@metimes rebounds 
72 > backe averlly upon them) nor encly by bare aſſertions, 
SID-D but alſo by injuriozs, and contumelious afbertions ; In 
hich kind L have not a little lately ſuffered: for having tor a generall 

nd (more then ayming at mine owne particular) publiſhed che ma- 
ing &uſe of my Horizoutall Quadrant with my new invention of the 
Projeffion of L:garythmes Circulgr by a former booke of the ule of it; 
Kituled with this,Grewelogia, or the Mathematicall Ring, ſince 
hat time T have beene deepely glanced upon, and ſcandalized both 
about the formgr and latter, theſe detraRors taking away from one, 
and giving to another, famouſing ſome, and ieſoming others, 
hich did nor a little diſturbe the quiet and Peace which tormerly 1 
injoyed, bur did alſo diſorder and flacke my intentions, in the pub- 
lihing of the inlarging of the 7zveution of my Ring, as 1 promiled 
to doe in the Concluþon of the aforeſaid Booke of the ule of that Ring, 
which would ſerve as a helpe for ſuch as affet Atatrematical praifiſes 
Ifor the working of Trigenemetrie unto minuts, and to give accuratly 
Roores and Proportionall numbers, unto 5. or 6. places, as is ſpe- 
cified before in the deſcription of the projeRion,. and bad, ere 
nov beene-+ publiſked ch the excellent uſe thereof ,  ( nor 
out of any Mercinary reſpeR nor intcrlaſed with. yntruths, de- 
lnfious, 2nd bumbaſ# ſiuffe, by way of 1lluſfration it not con- 
ſuſon) had not fome envious calumniators ole ayray my inten+ 
tions, in ſtealing from me my labours,by detraRing from me, aud 
aſſuming unto themlelves the igyerting ot the Circles of wy Ring up- 
on a Plate or Plaize,accommodated with an /ndex- to open-and {but 
atthe Center, when auother imitating thereofs did ſo fit. mswho/e mo- 
defty was ſuch thar he would not derogate the inveution of fe projettion 
from me, to himſelfe, but ingenuouſly acknowledged it being /q made 


up.aud contrived,to be the ſame proieffion wita my xx Bucthe ma- 
nifeRation of it,ſo firit co the world, properly and foly belongeth unts 
him3yyhich Circles {o projeed on a Plate vith an Index,vwas not als 
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To the Reader, 
known untame,as by good teſtimony I can produce,before any.of theſ 
things came to the worlds wew,though publikely I writ not firſt up 
- on them : the Learned in thoſe Artes, and choſe thar underſtand tht 
projetion, know itto bee one and the ſame; and are not deluded b 
ſuppoſing a new thing, as many are, for, it is but(as a learned ma 
fad)as toturne a Garment in and out3 A motion muſt performe th 
operation togive proportionaſls with ſuch expedition,and not other 
wilc, as in my Epi/fle tothe Reader upon the uſe of my Ring I han 
delivered,howſoever the proje&ion on he Plate or Plaine I had put 
liſhed ere now, not in ſo anunprofitable and obſcure method as i 
now delivered, had I not beene prevented by fome others, who 
callings might have invited them to ſpend their houres better, tha 
to ſnatch with greedinefle that ont of anothers hands which wa 
not theit owne : for theſe Circles of my Ring projeRed on a Plate 
Plaine, fo fitted with an 1ndex at the Center as aforeſaid,by clear: 
teftimoney in its particulars I thall prove in his dueplace to be ano 
thers, and: not the ſuppoſed 4utiors, whole conſtience may checke 
him and tell him herein, that he never ſaw it, as he now caſlengethſÞ} 
it to be his invention,untill it was ſo fitted ts his hand, and that heſf 
made all his praRiſe on it after the publiſhing of my Booke-mpon 
my King, and not before ; ſo it was cafie for him, or ſome other to 
write ſomeules of it in Latin after Chriſfmas,16 30.8 not the Sommer 
before, as is falſely alledged by ſome one who hath made himſelfe| 
a ſpokeſman to another in ſome things by equivecations,& in otherP 
things by confelled untruths, whoſe ambition to be ſome body, hath} 
incited him forward to dcliver ſome ſuppoſed new ſtuffe, or [cranſ 
bling peeces, if not confuſed fragments of his owne, or ſome others, 
toa publike view; in 0b/Ture and various phrafes a thing ſuppoſed to 
bee forged by ſundry heads,rather than by one alone, ſeeing there is 
ſuch rovine from the Text; amongſt whom to blow ſome ſmoakef 
thereto, there was ſome groſſe one, ſeeing the matteris ſo com-P 
monzfor to a finer element perhaps his capacitie could not afſent, or Þ 
aſcend. A” blinde Guide and a Parrats ſpeech are not much 
different,' theone walkes hee knowes no: whether, and the other | 
ſpeakes hee knowes net what 3 and ſuch are all precepts in Artes, | 
which leade and make men ſpeake without Demonſ#ration 3 which | 
doth not onely protraQ the fudious,and fruſtrate the affeRionate,bur | 
makes an ingenious ſpirit (who ever is more Rational! then praffi- | 
| | call) | 
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ca{l\) to contemne ſuch Circumlocutions, and laugh in 'private , 
if not.in-publike, at the learned ile of ſome Authors, who ma- 
king themſelves by their ebſcure kind of writing ſeemingly fa- 
mous, ſticke not to calumniate others tro make them infamous. Thoſe 
that are but initiared unto knowledge,for their faylings and defeRs 
of order,are worthy of ſome blame, Þuc for others who would ſcare 
above all,and not onely picke holes in the coates of the living, bit 
allo vilific the dead, tis a ſhame; making toa great haſt at the begin- 
ning to glory in that,which, no doubt will prove ſhame in the ending, 
Its a common thing,that,one man having laboured,planted and ſow- 
ed, with great paines., another reaps his Harveſ# with no indu- 
try; yer in this there was ſome honeſty ſhewen, not to take 
the Crop but the Gleanings, houlding it eafier to follow a beaten patch 
then hazard adiſcovery, but the way was not made plaine, the 
vaile remooved to helpe his fight : Godthat gave me the former in- 
vention without the adviſe of any, hath allo reſerved for me the ma- 
nifeſtation of the latter,without the helpe of any,which I formerly 
mentioned in the Concluſion of the uſe of my Rizg, to declare as is 
aforeſaid, and | hope no envious, and infinuating dctraffors, will 
hereafter aſſume this alſo ro himſelfe as his owns, and ſay I had it 
from him : I have hitherto borne the injury of the infamy with great. 
greefe of heart,(and God that is rhe diſcerner of the firits knoyes 
mine integritic and innocencic herein. ) The window hath beene 
as yet cloſe, and darkenefle poſleſieth the place, I will now with- 
draw the Curtaine that the Sunſhining liek may appeare, ta expell 
thoſe enanaiad.miſts that have beene ſcattered, and by a true and fin- 
cere medium remove that which vas ſuggeſted from a falſe. Many 
have ſpurred me hereto,who ſuffer alſo with me, who wonder at my 
flacknefle ,and long patience,others contrarily have as much gloried, 
I hope in the end thattruth will burſt forth, that God may have the 
glary, man the ſhame : and I doubt not bur ſuch as men ſovy unto 
others, ſuch ſhall they reape unto themſelyes. againe, and with what 
meaſure they meate,the ſame ſhall be meated unto them,I will there- 
fore in thefirſt place anſwer for my Cuadrant, then aftcryvards for 
my Ring,and laſtly for my ſelfe,and others. 


EW DG9GnnDBDNOTRDUREDDODUOST 
The Anſwer upon my Luadrant, 


| Have not onely ſuffered by way of divulging of the ſaid proje Qin 
of Logarythes Circular,1630.but _ by the late publiſhing of my 
2 Horh- 


EE 


Hori ontall Quadrant,16 31. by a ſcandalous aſpertion couched un- 
derthe relation of the 4ut107,in the words of his Travſ/ator (but ra- 
ther his T'rae/Triber, if not inthe moit of that Booke agis ſulpeRed, 
his Compadfor) which are as followeth, W/nich whilf# 1 went about 
r0 doe, anotoer to whom te Author in a loviag confidence diſcovered 
his intent, went about to preoccupate,and prevent, if not Circumvent. 
Now becauſe his words are cautelous and ſubterfugious, we mult a 
little examine them; lf they be true,then that which I have produced 
and delivered as mine owne cannot ſtand, well then,this preoccupa- 
tingypreventing,and circumventing, and diſcovering in loving confi- 


dence his intentt0n to me,mulſt be eycher about that of my Horizontall | 
Quadrant inthe making and uſe thereof,or touching that of my Ring: | 
the former of which lately produced beforc the ſuppoſed Author did | 


write ſo publikely upon the ſame ProjeFion, as he hath now done in 
his booke named the Circles ofprojeFion, which tra& is ſo farre from 
being an(verable throughout, to that which it promiſeth in the be- 


£inning , that it ſeemes rather to puſsle the /udeous then in any wiſe to | 


further them )of which I ſay no more, but adviſe the fudeous Reader 
onely ſo farre-to truſt as is agreeable to the Text, and a true Dofri- 
mall Method, whicks being therein omitted, it doth not onely fur- 
charge the memory of thelearner, but doth much more fruſtrate and 
celude the 7ngenious,by a labyrinth of tedious Rules, and ambiguous 
precepts,yrhen few might ſerve demonſfratively,making them Gate 
Parret like, which would be as little vendible as it is ab/Fruſe,yerc it 
not thruſt on menzI weuld be loathto put an uncruth upon ir.or him, 
or any other;it were unmannerly,howſocver I will prove that concer- 
ning neyther of theſe 1nſfruments,to wit,that of my Quadrant,or that 
of mi Ring ,. the ſaid Author did diſcover his iafent unto me, cither1n 
whole,or in part, in 6 loving confidence or otherwiſe. And for the ma- 
king of my © uadrazt,I could not circumvent him whom T knew nor, 
for I drew the ProzeQion long before cyer I heard of the Authors 
name;{(as-in its.due place I can prove) but this aſpertion no doubt was 
froman inyeterate hate of ſome, who endeayoureth not onely to 
annihilate-my intereſt in the 7zvention of that Ring, and"Quadrant, 
but alſo to bring me in a diſrepute, and to leave a blot of infamy up- 
on my Name unto poſtericie 3 But Idoubt not in a publike Audience 
I ſhall cleare my ſelfe of it, and the diſgrace that was intended to be 
caſt upon me in the beginning, may light upon the contrivers thereof 
in the ending,and as there was a pit digged for another,perhaps the 
diggers may fall therein themſe:yes, let them laugh on, as they have 

coun 
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begun while I haſten the 1/ue of ir. The extendure of Gods hand in 
his donations 1s manifould, and where his ſpirit pleaſeth to breath, 
there adore is opened;now whether the gift to the creatures bee di- 


. vine or hum ane, we ſhould blefle God as the firſt and principall 4u- 


thor, and giver of all, no wile difpiſe man, as the ſecond agent, or 
receiver : Its vety phantaſticall in ſome therefore, who thinke ſuch 
.and ſuch things are not worthy the ure vote and allowance, if 


they proceede not from ſuch, and ſuch an one, envying they ſhanld be 


produced by any other;which if they be ſo divulged,as much as aycs in 


| . themytheywill haſten to poſleſſe the world with a contrary opinion, 


thereby wronging Ged'in his difpen/ation, and manin his reputation, 
but ſuch men vedded to a private and deluding fancie, chuſe rather 
to abandon the Lore of ſound reaſon,then to be divorced from their 
prejadicate affeftions. I will in the firſt place therefore make way tor 


my Quadrent,that I did not circumwent the (aid Autigr for the attay- 


ning thereof,(as before: ) But whereas hee taxed me with going a- 
bout to preoccupate 07 prevent him,it ſcemes ſomewhat ſoaring like, 
toabridge any mans free affeFions, in conſtraining them to waite on 
any others concealed intentions, which they never knew-(in which 
every man hath a freedome to himſelfe) It is (no doubt) ſomewhat 


too malepart,& too rigid, to ty the liberties of others in their ations, 
parry gia, 


who deſiring the gaod of others in not concealing things, if they ſhall 
by their induſtrious labcurs, ſhew the excelleagt uſe-of ſuch or ſuch 
a thing, to a publicke view, for 2 generall benefit, are for ir exvied 
and calumniated: which as it (melis of too great a detraRing from 
others ; ſo it hathirs (Jource from the philautie, and too high conceat 
which ſome entertaine of their owne worthines ;:the ſaid Author 
having had the ProjeRion 30,ycares before by him(as ke giveth out) 
wheretore did hee not publith it then, or give way to: it as hee hath 
novv done, hovy could it bee ſo long concealed, and others never (@ 
much as heare of ſuch a thing, was it that hee would not haye the 
ſame communicated to 6xhers, or that hee would not be. knowne tu his 
name by a profitable ation, or that ſome others _—_ challenge 
an /atereſFin it beſides him(clfe, or that theuſes of the ProjeRion lay 
hidden, and obſcure 3 or that they vere not at that time ſo plentiful- 
ly made manifeſt, 'unull Mr.Guaters ingenuitie opened the myſtery 


.of it, and applyed that proje&ion: ſo methodically, and copi-. 


ouſly, to Horolographie in his Booke of Dyalling in the uſe of the 
Seffor, and accommadated that Projetion long before in a Dy- 
@ll for an honorable perſonage>: as the firſt that ever was _ in 

A that 
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that kind, and the ſame forme with theſe that are now made, and 
therefore to give every man his duc, and not to #niure the deed) it is 
properlyghen Mr.Gunters Dyall, for that compoſure, and not ano- 


thers,(norwwithRanding the inverting of things and detraQtions from | 


him) But it ſhould ſeeme he would publiſh it then, eyther when the 
way was made fairefor him, or when he might catch at ſome one,as 
lately hee hath done in an unfit and uncharitable way : And. as 
M*.Gunter was copious in applying that projeRion to that particular 


of ling, ſo might he no doubt have beene in the 4Affronomicall 


uſes of it alſo,though he delivered ({o few as but fix obſeryations one- 
ly to a publicke view upon that Projeion,which before the publith- 
'$ng and alfo after, both in the uſes and the Proje&ion it ſelfe T often 
intentively looked upon, and extratzd from them many uſefull per- 
formances more, even in Mr .Gunters tignez. and fince his death have 


publiſhed my Horiz ontall Qnuadraut,cxtrafted from that dyagramme: | 
1Rn which I haye-abundaatly iupplyed the emprinefle and obſcurity of | 


chat ProjeKion fitting it for a Pocket n/frument, or according to any 
magnitude zas a helpe and benefit co thoſe that are ſtudious of Mathe- 
maticall praffices 3 which labours, of Mr. Gunters, and my 
ownezif they were not to unvaite tre ſubieft and to make way for ano- 
ther to belpe bis fight, which writes afterwards, | referre it to an eye 
not-partiall,to be 7udge, it being rare and wonderfull. for one man 
to ſce allat oncegand there are farre more excellent uſes yet upon that 
ProjeRion,which may be alſo knowne if ſome one will open the vaile 
2 little morc3ifthere be any that knowes further uſes upon it,ler them 
diſcover them; for the preſentule for others, and Jer them not, if 
others ,more reſpeive of the common benefit of ſuch who delight 
in thoſe things, publiſh them, by ſcandalous derraQion deliver 
that they are prevented,if not circumvented. Which Quadrant in the 
originall as before ſpecified I did extraet and compole trom the fun- 
damentall dyagramme of Mr, Gunters Booke of the ſeffor,page 66.as I 
——_— in the Epi/#le tothe Reader, inthe booke of the uſe of 
' Quadrant, howſoever the ſuppoſed Author (having the free liberty 
| wr to ſee my Epi/Hle before it was printed, and alter whatever 
He thoughe fitting, (1 being unwilling to oppoſe his deſires) did daſh 
-out whanſoeyer I had there to my knowledge juſtly attributed to Mr. 
Gunter, becauſe hefſaid ir did belong to him primarily, yet I muſt fay 
that I was eſpecially behouldento the labours of Mr. Ganter whe is 
now at quiet inthis Grave, and:therefore not to bee wronged. And 
-Hould I ſearch the originall from the firft, neyther Mr, Gunter nor 


eſpecially 
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eſpecially hee may challenge ſo much unto himſclfe,fincethe maine 
draught out of which theirs is extraſted ,vas extant before they were 
borne, namely in that auntient Geographer Munſter in his Dyallirg, 


| where it ſtands ,obujous, as alſo in the —_— On 


rs, as I mentioned in my former Epi/Hle, but 1 ſuffered him to 


| putt it out,being (it could ſeeme)) unwilling to have his awne dif- 


mantled; As alſo at that time,I ſhewed himin our Engliſh Blagrave 
the like Scheme,in both their workes, long ere hee or M*.Gunter 


| committed any ſuch thing to a publike view; howſoever, I had nor 


the leaft couch of furtherance from him,or from any man breathing, 
either by tranſcripts, or verball direftion, (but onely what I have 
formerly acknowledged out of Me.Guznters Booke of the Seffor, page 
64.65.66, though in other triviall matters I doe and ſhall ac- 
knowledge freely) as hath bin falſely alledged by ſome looſe rongued 
Inffrument, that I had the making of that Quadrant by! a fighr of 
the Authors letter, whole honeſt relation may bee ſuſpeRed, ſeeing 
hee makes ſo little conſcience,to detract from anothers reputation 
whoſe detraQion is grounded upon as great a ftabilitie ,asvncertainty, 
whoſe Baſis is onely a bare ſuppoſition,conjoyned with an indiſpoled 
evill eye, as full of envie, as emptinetle of charitic, and this upon 
examination he is able to make good, and no more, which a gene- 
rous or tender breaſt ſcornes to | 9 vong much leſle fo partially to 
divulge : But it will no doubt make ſuch .T ale tellers ſ@ much the 
more odious te the ſyveet diſpoſition of ſuch noble ſpirits, whenthey 
ſhall be poſſeſſed with the manifeſtation of the contrary, which will 
no doubt ſhake the foundation ef that Proje&ion, byletting the 
world knovy it from the originall, that he which hath given way and 
ploried at the countenancing of that aſpertion, and as the ſuppoſed 
Author of that Projeioz, perhaps may be challenged by others,asT 
mentioned before,howſoever therein very ingenious,by {o aſſuming 
the ProjeFion to himſelfe (as in his owne words) but not ingenu= 
ouſly enough acknowledging from whence he hadit : for -my parti- 
cular, I rake God to witneſle I have without any equivecgtion or men- 
tall reſeryation, declared in every particular the very naked truth, 
in the Epi/Hle to the Reader in that Booke of the aforclaid Quadrant, 
from whence I had that @uadrant,and how I produced it, and it 
might have bin eaſily ſo compoſed, and bliſhed,as I have done it ,by 
another, (without the helpe of the fight of a Lefter,)that-is but indi 
feremtly verled in delineations, ſeeing the Projeion in my 4uthoy 
Mr.Gunters Booke ,page 65.66.28 ” YB lies ſo plaine & ag pt 
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ens (notwithſtanding) in which letter to my remembrance I faw bu 
ſome ordinary uſes, and a checke caſt upon Mr.Guzyter, but. no di- 
re&ions in it for the making of the /n/Frument; which uſes I ſlighte: 
as meanG/and triviall, and other things I (ave not :and this I.ſpeake 


..;Horto ſhuffle things off, but out of a true lincerity, but perhapsſ 


fince the ſight thereof there may bee inſerted ſomewhat elle, 
to make my oppoſites aſſertion goo: » howloever I needed not ſnch af 


helpe by the fight of a Letter, 


1 


Mechaxicks about this Town? & elſe where,yea,Sc00le Boyes in 1mi-f 
rating the-ProjeRion aforeſaid.in Mr .Gunters Boske of the Sefor,ſ 
and following the dire&tons therein in the 66.page of the uſe of the 
SeMor aforeſaid, have dravvne the ProjeRion fully and compleate byF 


the Booke alone 3 and others having onely 'had bur a fimple view off 
my Quadrant, many yeares b:fore I publiſhed the uſe thereof, have 

from the aforeſaid Bgoke of the SeFor page 66. made the like, havin? | 
not had the leaſt aſſiſtance from any, i 


drawne the fame Proje&ion by the Booke ,alone immedaatly after the 
iſhing of it 16 2.4.25 at this inſtant they wil be ready to confirme, 


and my:(clfe in Mr. Guzters time 1622. (beſides many others) have | 


drawnethe ſame Proje&iqn,for our particular v{cs, and are yet to be 
ſhevwenych yas long before cither T,or they ever heard of a nevv Lu- 
 $40ryof that Proje@ion beſides Mr. Gunter onely : And to make my 
afſertion iyet more abſolute, I did not onely dravy the Proje&ion in 
Mr.Gunters time, but before - his death did alſo ſhew the making of 


it to others ; therefore (as before) I could-not circumvent the ſaid { 


ſuppoſed Author, to have any aſſiſtance from him in making of my 
- Quadrant, either by a verball declaration, or by the ſight of a letter: 
-or. otheryile, which in its due place God permitting life, and 
health, - ſhall be.confirmed more at large in eyery title, 
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JF I circumvented not the ſaid Author, nor that in a loving manner 
he opened his intent unto me by aſſiſting of me in the making of my 
Horttontall Quadrant; Then to make his atſertion good, it muſt ne- 


ceflarily be.in the other 7affrument, which I produced and publiſhed, 
$0 witathat of my Mathematicall Ring (chat is,how I might compoſe 


ceing /8yners, Carpenters, and other 


ut the direRion of the Booke | 
.oncly, as upon oath they have beene examined,; and doe acknow- | 
Jedge, and will teftifie it when occaſion requires : beſide I knovy ſun- | 
ery Geat, and others in this kingdome, that arc yet living, rhar have | 


& 
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or make the ſame) but concerning this latter Projefion of che Ring 
or any thing to that cfte, - ina loving manner then, or at any time, or 
other wiſe that he diſcovered his intent unto me, 1t can hardly bee col- 
le&ed (certaine circumſtances ſeriouſly weighed and confidered) The 


| whole ground of which being from as weake a principle, ts open the 


way unto we for the making of my Ring, as the ſight of a Letter to 
ſhevy me the making of my Quadrant; for about lhalontide 1630. 


(as our. Juthors reporteth) was the time he was circumvented, and 


then his intent in 6 loving manner(as before)he opened unto me, which 
particularly T will diſmantle in the very naked truth : for, wee being 
walking togetier ſome fevwy weekes before Chriſtmas, upon Fiſhſfreet 
hill,we diſcourſed upon ſundry things Matbematicall,both Theoricall 
and Prafficall, and of the excellent inventions and helpes thatin 
theſe dayes were produced, amongſt which I was, not a little taken 


with that of the Logarythmes, commending, greatly the ingenuitie of 


Mr. Gunter in the Projefion, and inventing of his. Ruler, in. the 
lines of proportion,extra&ted from theſe Logarythmes for ordinary 
Prafticall uſes; He replyed unto me (in theſe very words) What will 
you ſay to an 1sventicnthat I have, which in alefle extent of the 
Compaſſes ſhall worke truer then that of Mr.Guxters Ruler, I asked 
him then of what forme it was, he anſwered with ſome pauſe (which 
no doubt argued his ſuſpition of mee that I might conceive. it): that it 
was A4rchingwiſe, but now hee ſayes that hee told mee then,it was 
Circular (but were 1 put to my,gath to avoid the guilt of Canſcience,l 
would conclude in the former.) At which immediatly I anſwered, . 
I had the like my felfe, and ſo we diſcourſed not a wore more touch- 
ing that ſubje& : all which ſundry times ingenuouſly according to the 
very truth the ſaid ſuppoſcd 4uthcr hath acknowledged before divers 
perſons, who doe and will teſtifie the ſame : 'Then after my com- 
miag home ſent him a light of my Projefiondrawne in Paffboard: 
Now admit had not the 1nvention of my King before I diſcourſed 
with the ſuppoſed Author thereof, it was not fo facil for mee or any 


_ other (to en eye not partia!l) to raiſe and compoſe ſo. complete, , and 


abſolute an /n/Zrument from ſo ſmall a principle, or glimpſe of light, 
but was knowneunto me, (as I have produced it} long before that 
time, and being nov publiſhed as it is, the compoſure. of it ſeemes 
moſt facil, (as all inventions doe, once knowne) that, I have much 
wondred with myſelfe, that Mr. Gunter or ſome other produced it not 
ſoto the world as nowit js, ſeeing it was ſo cafie, and caries with it 


 ſuchan excellency above that which is 1n- the Linear) ſormegtar in 2 
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| To the Reader. 
Etrcle iegnaturall,8 perfeR,in a line defe&ive & imperfe&:Burt he,or 
naps ſaw it not,though their fizht | confeſle hs wiſe to diſpa - 
rage their worth) mighc penutrate further in other thingsibur gifts may 
not be xttribureg-co niturall ingenuitie,butto God the giver of them, 
'whodifpoſeth where his goodnefſe pleaſeth. And who knowes to 
the contrary but many private men in this kinzdomz, or elſewhere, 


might hzve this /1 vention long before my (elfe, or he that now chal- | 
lengethit, ſeeing the gifts of God in his donations, to ſeverall per - | 


ſons, are ofcentim>s in one and the ſame thing,und if God beſtowes 
his Talents on us, w: onzhe to communicate them to others, which 
not to doz,is to hide them in a Napkin, and who ſo concealeth them 
are not free from (ome reprehenſion : our Author may anſwer for 
himſelfe,vwo reporteth now that hee had the Invention for more 
then twelve yeares paſt;bur pur it notto uſe, which in a ſenſe was in- 
jurious both to Godand mn, if hee ſay the copious, and compendi- 
ous ule of it then, as now heedsth; to mee and ta many others it 
hath ſcemed ſtrange, that he (ſhould hide ſuch an excellencie, fo long 
in obſcaritie ; But itis ſuppoſed, that hee had then but a glimpſe of 
irs performance (untill I writ upon it, by opening the Cabener, and 
ſhevving its treaſure to the world) and ſo regarded it not then as a 
Tevecll,Bat fince. Bur ywyhen I had a fight of itvhich was in February 
' 162g. (as'I ſpecified in 'my Epiſtle) I could not conceale it longer, 
envyinz my (elfe, thatothers did not eaſt of that which [ found to care 
ry with it ſo delightfull & pleaſant a4azre, knowing that as the Loga- 
rythners (as 2 tewef) that did excell all (nventions that ever went of 
forceit, fo this kind of Proje&ion, as the daughter ſpringing from fo 
noble 2 'Afother, was the rareſt 1nſfrum:nt all Gemme: that ever Art 
in all preceeding ger did afford : which in its produQtion heretoforc 
layobſcure, but now being publiſhed how cleare doth it ſceme to bee 
in its compoſure, and 'if-it were fo caſic at the firſt to produce (as 
fome account it) why did not fome one all this while fince the pub - 
liſhing of ir ? b:inz now morethen two yeares paſt) inlarge thar 
Invention,or dcliver ethers in that nature of their owne, being eafier 
to addeuntoan Invention,now being divalged,then to deliver its ori- 
ginall? 'But hutherto it hath ſeemed difficult, many having attemp- 
tedand endeavonred,but have fayled in their ends, howſoever I knovy 
' no;whar ſome private mens induſtry hath produced by way of aug« 
mentationtothat invention of 'my Ring, or the Logarythmes Pro- 
jefed Circular : Art the Concluſion of my Booke 1 gave a ſufficient 
and perſpicuous dirc&ion,and invitation thereto; that ſo by the for- 
| mer 
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mer labours, and the other there intended, the way might be made 
faire, and the Ice broken that they might wade the cakier : and ſs 
produce at laſt ſomething for a publike uſe by Augmentation ro this 
Invention, at which 1] ſhall much rejoyce, rather then any wiſe en- 
vie :But I have as yet all this while demurred in my pretended pur- . 
| poſe, and being often times by ſundry men importuned, accordin 
| as I havepromiſed,to inlarge that Invention,ſeeing none as yet hk 
| done any thing rhercin,I have now at laſt therefore for their bencfiz, 
| & others, to a publike view delivered what is mine owne to thar 
end: and that by ſundry wayes » and how eaſy doth the inlargement 
of that /ovention now allo ſceme to be, being now produced. With 
the like facility did 1 compoſe long agoe my Helicall line of Roots 
which affords five places accuratly,by an inſpe&ion of the eye onely; 
which being not as yet divulged to a common vpan may te ſome 
ſeeme difficult for its compoſure : The ſecrets and intentions of the 
| mind, how cloſely are they ledged in the breaſt, and who can ſearch 
the heart, that from a word barely dclivered the whole may be con- 
ceived;ztherefore, it was not eaſy for me to know the quthors intent 
in his projet by a bare word, had not God long before opened the 
way unto me, how this proje&ion,or Invention might be compoſed; 
what meanes then theſe words 3 that in a loving confidence the 4u- 
thor diſcovered his intent unto me? is it not to give a faire floriſhup- 
on a untrue /abjef, to delude,if *not to pofſeſle Men witha fallinte, 
to detract from another his good name; beſides ihe barrennefle of the 
word we will a little conſider the ftraightneſle of time,in the original, 
| for the producing of the Booke,and !nvention,as is challenged by the 
> Author to be abour Alholantide, 16 30.& that then his loving intent ro 
me he opened,and ſb was circumvented; I will pue my caule into the 
hands of any indifterent 7udge to cenſure of it, that having had no 
other direRion,or light from the ſaid Author then formerly. 1s ſpeci- 
fied, (for more hee dares not avonch with a cleare conſcience) how 
could I frem it ſocafily forme my Projeffion: Mr.Gunters Ruler, as 
ſome thinke ,wasa furtherence to mc, bur it was rather a hinderance, 
for his line of Numbers was as impertinent for me to follow, as ſuch. 
a double compoſure in the proje&ion was ſuperfluous, therefore (ſuch. 
a bare yerball (as before) or 1nffrumentall diate vas not uſed, or. 
—could be ſufficient to compoſe ſo high a worke : bur it was from. 
a long intentiye precogitation of many yeares With my ſelfe, how 
the Logarythmes in the Tables might be ſo cempaRed;that all Num- 
bers in theſe Tables ſhould bee proportionall one unto nother,and 


. according to a divers,and variable proportion aſhgned 3 — 
| etfe& 
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eFeQ I founl at the firſt very difficult, and could not -conceive how 
otherwile it might b2e done, bur either by fitting of Tables to all 
proportions, waich ſo to doe would not onely bz too great for opera- 
fion,buc allo breede confuſion 3 or it muit be from ſome graduated in- 
ſertion of theſe numbers 1a/Frum?ntally, lo that by motion numbers 
might be mooved ont unto another 3 and for expedition of which | 
found n> figuce mare apt then a Circle, and on that my Meditati- 
ons fix:d, an1there [ reſt:d,and ſo (as my few houres could permit 
me)[ made ſeverall proje&ions,thar the ſenſes might (ee the effe& of 
it in a perfe& beauty,which the intelle ſavy before but in obſcurity : 
about which how often was [ afterwards interrupted in my deſires to 
looke further into the my/Feries that lay open in that new 12vention, 
having not (carce an houre in a day, and ſometimes not two houres 
ina weeke of ſerious privacie (by reaſon of my callinz) to ſpore my 
ſelfe in operation thereon (for it ſeemed ſo to me then as a recreation, 
as all new 1aventions at the firſt doe to any that invents them) It was 
m1ny m92t55 therefore before I made tryall of it,im the generall uſes 
chit ir mighe bee put unto,in mucters of Arithmeticke,for common 0- 
rations, and to the meaſuring of Plaines and Solidr; bur eſpecial- 
y how it might be applyed co the doArine of Plainey and Spherzcall 
Triangles,in AFroxomicall Calculations, Nauticd'l praffices, and Ho- 
rol9zicall con:lufions, all which in every particular I praiſed on it 
at ſuch tim2s as convenience would permit mee; And having for ma- 
ny moneths thas (atiated my (elfe, and fed my fancie upon its Theo- 
ricall contemplation, and its Praffica!l operation, though often- 
rimes [ found miny R1bs and impediments in the Praffiſe, in ap- 
plyinzthis inſtcum:ntall tnvention at the firſt ſo generally and co- 
_ ptonſly as [ did; An4 it cinnot bee denye4 of any, that the wayes of 
nzw [nventions lics not ſo oby:018,or [o cafie, to bee diſcoyered with 
fach ceicrity, asa long prem:ditation might producez I was defirous 
therefore to make the wortd participate thereof alſa 3 Therefore ar 
ſeverall times,havinz but a little time at anytime, by litcle and little 
did I compote and proJſuc2 a method pleaſing to mine owne fancie ; 
doing on? weeke (u:h a peece,anaother weeke another; and ſo going 
on uncill I hid runnethrough the whole parts of Arithmetichke, in the 
Goalden Rule direQ, andinldire&, in divifioe and in multiplication, 
applying all theſe to minifold uſes in combination of Numbers, to 
rcomnon aff ayresin fortification,to men/uration, and fratttionall ope- 
74tion, then I applyed the !n/Frument to the finding of numbers in 
continuall proportion, in finding of mcane Proportionalls, and the 
| extragting 


4 


4. ; 
*#- of 


To the Reader. 


extraſting of Rootes, I laboured further to make the 1nſfrument 
more complete that it might worke all uſefull proportions touching 
Interef?, or yaluation of Leaſes : and laſt of 211 I applyed the #7fftru- 
ment in the Circles of Sines,and T angeuts, to ſome ulcs of Aftreno- 


my, In the finding of the Declinaticn of the Sunne, and its aſcution 


through all Latitudes; T heſe things I drewupin a Bocke at ſeverall 
times aforeſajd,as a part of the praiſes that I made upon it: And it 
was atask (nfhcient for a man k wv had cemand of his hcures,by allor- 
ting them ſoly rothat endzin as long a time as was beiweene Alhalar- 
tide & Chriſtmas. in the opening of the way of that new /gventien, 6 
by applying of it ſo, (to uſe for a publike view)rather then by one thar 
was commanded by them, eſpecially at that time and all the Tearmes 
before : for how few are the houres that a wan of any imployment 
p= to ſet upon a new methed for a nevy Invention at ſuch a rime,[ 
eave to any indifferen: eye to judge 3 and it would have beene fo 
much the more harſher,and difficult to haye it ſo luddainly produced, 
had it beene then at 4lhalantide but onely conceated, 2nd agitated 
on, but it was premeditated on long before, as is aforeſaid, and ir 
tended for a new yeares gift for the Xing, which accordingly I gave 
him on zew yeares day, though a fortnight, or three weekes 
before Chriſtmas, his Matic received from mee a Scheme ot .the 
Projefion in Paſtboard, with a manuſcript of the Booke which 
is now publiſhed, agreeable to it in every tittle,(the Epiſtle excep- 
ted) a Copy of which was then at the Preſſe : and was Printes 
toure dayes before new yeares day, 1630, Now thar all theſe Pratft- 
ces, and many Tranſcripts that were drawne, with the doubts 
and hinderances that did ariſe in the fitting of theſe things, could 
bee made, fo ordered, and produced in fo: little a time, as 
the ſcattering of a few houres as betweene Alhalantide and a moneth 
before Chriſfmes, I leave to the 1udicious Reader to cenſure : I broke 
the 7ce,and made the way facil for another that came behinde 
mee ; yet if hee tooke a yeare and more to meditate and write 
upon my endeavours after my publication (thereby not to fig» 
rufie that hee wanted time, but takes liberty enough if nor 
too much, to the loſle of time) as long a time, . halte of 
it » or 2 quarter of that time , may by a Charitable boone be 
granted mee. Which conſideration of time, will eafly alfo 
cleare mee from the imputatzon of the 4urbors loſe aſſertion, that 
hee was Circumyenred. by mee, nor that in. a loving confidence 


he opened his intent unto me. Yet inthe {aſt place 1 will haſten 
to 
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to vindicate his untrue declaration before the Courts of juſtice3: if re- 
ſitution be not ſpecdily made, where true witneſſes (hall bee pro- 
duced, and that which is now but in agitation I will bring te 
ation, andprove that before Alholantide or very neare thar time, 
my /#vention was produced to a publike view z therefore it was very 
injurious in the Aurhor topoſſeſſe the world with ſo an untrue afpertt- | 

 07,upon 2 bare ſuppoſition,in that I ſhould have the /yventionfro him, 
and that in a loning manner he opened his intent unto mee, and 

- was Circumvented, as before, whoſe aſſuming diſpoſition hath not 
onely bin bulic to take frem me my good name, 8 laboars by this his 
looſe affertion, but hath alſo endevoured (by too rigid and generall 3 

cenſure ſparing none in ſome ſence)to bring all in a common diſre- 
putein their Callings, therefore, | 


DERWIDTDUGWI BARE TDBES7T:D:6: 
In the behalfe of unlgar Teachers & others, 


Y way of advertiſement to you. and my ſelfe, & to whom it may | 

*= concerne,vulgar Teachers of Mathematicks about this Towne and 
ktngdome\2s you are Rtyled,wyhichhad bin faire(if no CR you 
are not profefiors,or publike Readers, but common Teachers,it be- 
hooves youzand me;that we indeavour to avoyd the diſreputation of 
a ſcandalous attribute in our profeſſion of ſo noble a ſcience, that our 
doArines be not onely Praficall,but alſo Rationall, and Theoricall, 
that ve may not bee ranked with Juglers, and teachers of Trichs,as 
weare lately glanced upon publikely, but a charitable breaſt how- 
ſocyer (I perſwade my felfe) hath a better opinion of us ,-that accor- 
ding to the Talent that God hath given unto us, out of the Riches 
of his bountie,no doubt in our callings we uſe them rightly, and doe 
not (by decciving) derogate from the end,which is,to g/orifie God 
intheſe gifts in a true and fincere nſe of them 3 which otherwiſe 
would not onely be a blemiſh and Raine to our name but alſo a diſho- 
. nour to'our #oble profeſſion, the large tcitimony of which (no doubt) 
every one of you in his particular can produce, (notwithſtanding ſuch 
anuncharirable cenſure)can amply teſtifie in your callings your /uff- 
ctency, and therein remeove all (cruples to confirme your integritie; 
andas the imputation hath lighted heavy upon us, fo hath ir nor 
reſted there, but rebounded likewiſe (if the words be truly ſcanned) 
unto ſuch Nobility,and Gentrie,to which ve have beene ſervants to or 
in preſent are, in ſo honouraþle and laudable a /ervice, whith aſper- 
| tions 
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tions are as highly backed with arguments,as he was to forwords that 
dirulged them : whoſe judicious and cenſorious cyes, hath beene two 
much buſied to ſhew the wayes of the /ugling of others, and prove 
delinquents in the ſame things themſelves, whoſe words are theſe, 
T hat it is a prepeſterous courſe of vulgar Teachers, to begin toreach 
with Inſfrument, which was net oncly to diſpight art ,to betray willirg 
nd induſtrious wits to ignorance,and idleneſſe, but was alſo lofſe of 
recious time,making their ſchollers doers of tricks, as it were /uglers. 
hich words are neither cautelozs,nor ſubterſugious,but are as doywne 
right in their plainneſe, as they are touching and pernitious, by two 
much Erogacng from many, and glancing upon many noble perſo - 
nages, With too grofſe,if not too "% 2n attribute, intearming them 
doers of tricks ,as it were to Tuggle: becauſe they perhapsmake uſe of a 
neceſſitie in the furniſhing ot rhemſelves with ſuch knowledge by 
Prafficall 1nſtrumentall operation, when their more weighty negc-. 
tiations will not permit them for T heoricall figurative demonſtratior; 
thoſe thatare guilty of the aſpertion,and. are touched therewith may 
anſwer for themſelyes, and ftudic to be more Theoricall,then Pratti- 
call : for the T heoryis as the Mother that produceth the daughter, the 
very linewes and life of Prafi/e, the excellencie and higheſt degree 
of true Mathematicall knowledge : but for thoſe that would make bur 
a ſtep as it were into that kind of Learning, whoſe onely defire is ex = 
pedirion,8 facilitie, both which by the genecrall conſent of all are beſt 
cfteRed with 1nſfrument,rather then with tedious regular demopſfra- 
tions, it was 1] tochecke them ſo groſly,not onely in what they have 
Praftiſed, but abridging them allo of ther liberties' with what they 
may Pratftiſe,web aſpertion may not eaſily be ſlighted off by any gloſe 
or Apologte,without an Ingenuous confeſſion, or ſome mentall re- 
ſervation : To which vilification, howſoever,in the behalfe of my 
ſelfe,8 others,I anſwer; That /nfrumentall operation is not only the 
Compendiating, and facilitating of 47r, but even the glory ef it, 
whole demonſtration both of the making,and operation is {oly in the * 
[cience,and to an Artiſt or diſputant proper to be knowne, and foto 
all, who would truly knoy the cauſe of the Mathematicall operations 
in their originallzBut, for none to know the uſe of a Mathematicalt 
Inffrumen, except he knowes the caule of its operation, is ſomewhat 
too tri, which would keepe many from affcQing the Arr, which 
of themſelvesare ready enough every where,to conceive more harſh= 
ly of the difficultic, and impoſlibilitic of arrayning any skill therein, 
hon it deſcryes becauſe they ſee nothing bur obſcure propolitions and 
pEC= 
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perplex and intr icate demonſtrations befate their eyes, whole unſz-, 


voury tartnes,to2n unexperienced palare like bitter pills is (weetned 
ever, and made pleaſant with an nffrumentall compendidus facilitie, 
and made to goc downe the more readily, and yet to retaine the ſame 
vertue, and working; And me thinkes in this queaſy age, all helpes 
may bee uſed to procure 2 /fomacke, all bates and invitations to the 
declining ſtudie of ſonoble a Science, rather then by rigid Method 
and generall Lawes to ſcarre men away. All are not of like diſpoſi- 
tion, neither all (as was ſayd before) propoſe the ſame end, ſome 
reſolve to wade, otheis to pur a fingerin'onely, or wet a hand : now 
thus to tye them to an obſcure and Theoricall forme af reaching, is to 
crop their hope, even in the very bud, andrends to the fruſtrating of 
the profitable utes, which they now know, and put to ſervice, and 
to the hindering of them in their further ſearch,in the Theoricallpart, 
which herovi they would apply themſelves unto : being catched 
nov by the ſweet of this /nſFfrumentall gates which debarring would 
not'onely 1njure the udeous but alſo cauſe the Mechanicke workemen 
of theſe In/Fruments, to goec with thinner clot1es,and leaner  cheeker. 
Neither doth che ulc of /z/frument to a man ignorant of the cauſe of 
Its operation,any wayes opp8ſe or difpite Art, ſeeing that the end of 
producing and inventing of /n/?ruments,is their Prafficall uſe ; Be- 
fides,its impoſſible to ſhew the uſe of an /#/frument but in teaching 
there'muſt necdesbe [aid downe ſome grounds or: prolegotmenag, as, 
what is meant by ſuch,or ſuch names;vvhar are ſuch,ind {nck rearmes, 
and therefore the beginning of 1 nans knowledge even in the uſe of 
an x chem mentsis firſt founded on dofrinal preceps, and theſe precepts 
may be conceived all along in its uſc:and are ſo farre from being exclu- 
ded, that they doe neceſlarily-concomitate & are contained therein:the 
prafficke being better underſtood by the doffrinall part, , and this 
later explained by the /nſfrum:ntatl,making precepts obvious unto 
ſenſe, and the Theery going along with the 1»/frament, berter in for- 
ming and jnlighrning the underſtandittg,8c. vi vita fortior, fo as 
if that in Phyloſopby bee true, Nini eff intellefu quod nos prixe fuit 
7n ſenſu, and things the more they'be 6bje&ed to the ſenſe, are more 
fully repreſented to'the underſ?anding, then it muſt needes follovy 
chat a doQrinall propoſition latd'firſt open ts the'eye, and ſenſe, and 
well perceived enters'more eafily the dore being opened , then if the 
intelle& by the ſtrength of its aRive ſenſe, ſhould eliciate, or (crew 
out the mcaning by a long excogitared operation; Irs not therefore 
requiſite unto all Capacities ,to.have'/n/frument ſeyercd from /ience, 
Mn 
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in many things, 15s though the uſe of one could be.witchout the other, 


| Iefleor more. 


| 


"wn tl. 


Neither doth the praf;/e on them betray willing & induſtrious wits , 
to rgnorance and idleneſſe, that aſſertion therefore is very ridiculogs, 
for he that is induftrious,and willing to ſpend his hourcs, forthe at- 
tayning of any {cience, according to do6irinal! metood,ouficth inm- 
ſelfenor with 1nſfruments, but-applies himſelfe, ro ſuch qautoors,or, 
ſuch compendious abſtra&s, as : are raken from, them, which goe.; 
not onely open the effenciall parts of the ſubje& 1n the Theory, ;but.. 
allo layes downe ſuch documents and priaciples which may (int a. 
higher nature and way) induce him co pradiiſe them, then poſſibly 1 
by 1n/frumentall operation for exagtnelle c23 bee attayned unto; far-, 
ſuch 1s the excellency of Art by Theoricall doffrine, that all things, 
tending to praiſe may bee done by the ſience onely, without.the., 
helpe of lnſtrumentall operation, certaine , propoſitions being - 
granted, which -originally and principally are, proper uato 7g-., 
ſtrumentall obſervarion, being che Baſis or foundation, , of -the 
wholez Therefore ſcience, as before, hath a. principall depon-; 
dance on 1»/frument > butis it. in tacir, ob/eryation,, rather then, 
in their operation, and the {nyentions that are; daily. prodyced. 
in, that kind, are onely to compendiare and facilitare praRicall 
things, which thelearned in thoſe Aris {having the /ciexce) kcarce 
ule at all, if at any time they uſe rhem, it is 1n {mall and-:riviall. 
things to ſacisfie the ſenſe, and not the intelletuall partzwhich Thea 
oricall way doth nor onely augment the deſires of. the Teachers in 
the accommodating things, and remove of difficulties, by making. 
them conſpicuous to the learner z Bur alſo by . ſo proceeding cauſeth 
the Teacher to adde many ends both pleaſant and afefull, by the way, 
for the Pradicers incourzgement. To begin with /2#rument. is, 
unprofitable for the Teacher, , though advantagious to the learrer, 
(if hys ends be but ro know ſome uſes upon an 19/frument, as it is with 
many) far it is eafigr tor a man tolearne more uſefull Praiſe upon 
ſome 19/frument in one houres 1n/Fruftion, then to know the caule 
in 20.houres of ſome 1n/Frumental} operation: and yet there are many, 
Inſtruments almoſt as facil in cheir demon/Fration as in their opera”. 
tion; Which kind of beginning to teach, or uſyall proceeding . 4 
in is not as vulgar Teachers uſe, but is as indirc& in the Method as 
fa! ſe in the aertion (if rhey may poſlibly avoid ir) for that wete to 
teach againſt their owne profit, and the dignitie of learning; Yet that 
any Teacaers 0f Mathematicks ould bc to nice as to deny the ufe of 
Inſtrument, toſuch Gent. or othets who perhaps defire the Theory to 

B con- 


Tot he Reader. A, 
camtetnplate on heredfeer : bur the' prifticke for theſe private ends» 
for the preſent, were not onely to fruſtrate their dehires,” bur injure 
chetr occalions ; who might rather langh agrhe teachers pride, then 
coftenine his Art. 

Eaf#ly, that the praiſe on a Mathematicall 1nſtrument ſhould be 
Lofſe of precious time,(to any one that knowes how'to uſe them 1n 
their prat7iſe thongh not in the TheoryYis not onely ridiculous but alio 
ufttne and abſurd, tor to what ent'did the manifold and laborious 
calalated Tables of tie learned in theit Subtenſes, Sines, T angents, 
afd'Yecarits ſerve, were they not to avoyd the great. toyle of Atge- 
bieficall worke in Radicall extrafions, which otherwiſe in T'rizo- 

- nometrie (the prafficall end of Theory) muſt neceſſarily be uſed, bur 
EE i 9:99 Invented & produced to ayoid the loſſe of 2ime, ro the'more 
learntd (whoknow the'cauſes of their operation in the' Geniſes) and 
a## facilitic wo the way untothe unlearned, thovigh thouſands 
working Trigonometrie by them knoves nor ſcarce the cauſe of ſtich 


ofttatibn;vwhick ina manner is as meere Mechanical, as if itwete: 


Infftanmentall{thoiigh more accurate in irs performaice)But to core 
neiter. unto rficſe preſent times, how hath the Invefition of Logaryth- 
MeSrakeh ayay the'lahour and loſſe of tie, that was uſed in former 
cllculation, for that whith canner be done by the common T ables of 
Sines;T angents 8 Stcants in 20:hours;is now done by the helpe of the 
Logdry hmall T ables in one houre,& there are thouſands inthe world 
thi alſo wotke by rhem for their private uſe, by reaſon of their great 
vickneſſe, in hard andlaborious matters, who know not the cauſe 
fo why theſe Numbers ſhould ſo expedire ſuch a difficultie,with ſo 
po 2 facilitie,& celeritie: yer they of; them though the performance 
* alfo mechanicalf, thar they may nor likewiſe loſe time : Now 2n- 
Pruments though they bee extraftedfrom Tables, yet* according to 
their perth nn; they exceede theſe Tables, im all common 
ferviceable uſes,that I dare mainitarn that whar the Logarythmes by the 
T ables,for piving of proporticualls,cither in Numbers; Sines.or Tan- 
Segal din Zo.heures,my Ring of the Circ/es ſo projefted from 
it, vill doe in'one houre. Which tn ffubrnt al lnyention, | have alfo 
produced to helpe the ftudeous ts avoyd re lofſe. of pretious time, 
which to omit and Keepe them from it (in ſome occafions) were allo 
miſſpending of time: Therefore in reſpe& of private mens ends,to be- 
gin with 1n/7rument is not te uggle,nor to doe tricks neyther to oppo/? 
dr difpite Art,or #0 betray willing and induſtrious. wits to ignorance 
#ud idleneſſe,nor lofe of pretioustime. 4 
ut 
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" Vet 7 wonld ge loath while I ſeemeto vindicate the loſſe 


of time,carſe othersto loſe it by my too prolix defending 
's | oft; thevindicating of the rruthindeed was my cheefeft 
” ayme which Thope will be my ſpokeſeman & defend it [elfe, 
meane while not to hould my Reader tos long, I wiſh with all 
T: my heart that ſuch occaſions were taken away,then might he 
ſpend ſo much time in reading better things, and Tin pro- 
pagating, net #2 defending my right;detration, Caltmnic 

and defamation come cloſe to a man, and therefore m 
Reader way excuſe me if I be ſo render of it, ſince it may L 
hs ewne caſe (how innecent ſoever) perhaps the very next 
"| of all.Therei5(and | am not the firſt nor it m-:y be the laft 
truly [enfpbl: of it) a generation im theworld true lals- 
manders whoſe delight is to live, in the fire of Ccon= 
tention, endeavourins to loade otheXNg with Catumnic and | 
detraTtion, and to raiſe unto themſelves & proud Babr'l or | 
of others rains; a vice odious both to Gad and can, there | 
by forgetting therules of equitie which ought to be obſer 
ved, ſo to deale with others as one would be dealt withall, 
thereby blemiſhing the good name of another, ho are 
wot ignorant (or at leaff ſhould not be) how pretions the 
name of 4 man : 1s it nos above Riches, above pleaſure, 
aboxe Gold zt ſelfe? Calumnie indeede 75 the fire this Gold 
zs caft into ſometimes ,onely heeres the difference this puri-| 
fees the one and that ſtrives to pollute the other; nay what 
ſpeaks I of thoſe groſſe things, 1s ut not dearer then life 1t] 
ſelfe, being the very life of the life here, and eteruitie s 
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To the Reader. 
mans tife hereafter? If he that fteales byt a ſmall maticr 
from hu neighbour is obnoxious to puniſhment, ſometimes 
unto death, is nt hs much more worthy of the ſame, and 
greater peniſhment that lay?th wiolent hands upon that 
which is above life it ſelfe ? If reports were true, private 
admaonitions may win men uf falſewny are they then divul- 
ea? and Trant the reparts be true, yet 1s every report to be 

hen ? may nt a man breake the ninth Commandement 
that divulges theſe reports though trae,which tend to the 
intamy 'of an5ther? and how much more is heguilty of this 
breach, that i not onely a blazzy of ſuch reports, but a 
compiler ? Is not Sitan tiled from this word of Calumnia- 
tion? doth he n3t Calummare God to man, avd man to 
God, and one man to another? and ſhall any man tread 
em his ſteps? 15t not the precept of the Pſalmiſt, or rYa- 
ther .of God by the Plalimiit that every one ſhould ſet a watch 
before the dore of his lips,a1d keepe inthat unruly mem ber, 
that is, a world of wickedncfſc? what isthe firoake of the 
hand ro the ftroake of the congue? the one wounds the body, 
the other wounds the ſoale; the one may be eaſily cared, the 
ether hardly; the one flrikes them that are preſent, 
| the other tho/e that are abſent ; the one ſtriks but one at a 
time the other ſtrikes many at the ſame time at leaſt three 
at once,with the [el feſam: blow ; viz, him whem he doth 
traduce, hawho heares him, and himſelfe, and many times 
the laft moſt of all ; and ought wee net to take great care 
. bow we order this unruly tonguerwhat Gall, what Poyſon, 


what W yrmazwood, what Wildbeaſt 7s ro bee compared. 


with thetongae, which lancinates, teares, a4 wounds the 
| ſoalegby the virulencie of its words, and reports:Looke into 

the heavie judgement of God again ſuch, 1 Cor.6, that 
| | revilers 
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reviler s frall not efcape puniſhment Such was the account 
"of the preciouſnefſe of a mans goodname in ancient times, 
that there hath beene L awes utterlyto baniſh ſuch from the 
ſociety of men,who by their Calumny and detra&tion ſepa- 
rate all good ſocietie amongſt men,makzng foes of friends, 
and breaking the ſweer bands of peace and charity, caws= 
ng nothing but brawles and diflention; and 4s nrare as 
they can :ſſolving this goodly frame into the ancient Chaos 
of confuſion, Againe, ſome of the Antients herein are ſo vio- 
lent that they call it rave malum, Turbulentum Dzmona 
Peſtem peſtiferam,and profe ſſe plainly, Qui detration ftu- 
dent diabslofſerviunt, /o that as Coales are to burning 
| Coales(/aith the wiſeman ) and wood to fire, [0 15 a con- 
tentious min to hindle frife The words of a Tale bearer 
are wounds, ſaith he, they deſturbe a mans Peace and goe 
downe into the inwards of the belly, and a whiſperer ſepa- 
rateth deare friends. 1 wonder what neede theſe Lamia gad 
ſo much abroad having worke enongh at home, Te prius 
corriga3 quam alterum corriges, If /nch would turne their 
eyes inward they ſhould finde matter enough to mende in 
themſelves firſt, and afterwards they might reprehend o- 
thers, ſed 2d delita noſtra Talpz, ad aliena ſcrpentes ſu- 
mus.1t was once Conſiartines ſpeech, That hecwanld throw 
his mantle ever hes brothers nakednefle rather then lay it 
open ; What ſhall mee thinks meanewhile of thoſe who 
would faine diſcover nakeda:ſſe, where they can fide 
none ? what fhould bee the.plot, except it bee to 
feede the boſome Wolfe of envie and malice which at 
laſt will onaw out their owne bowels? doe they envie be- 
cauſe God gives to ove man one gifr,to another mat another? 


wonld they have all, and others none? If the wytole body 
Fo were 
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To the Reader. 
were au eye where were the bearing, if au eare where wer, 
th: ſmiling *fo, were all contratted into one what would be. 
cons-of the reſt? N'2 Father let every one be thankefwull ay. 
to God for that bee bath, then envious for that hee hat 
n9t;Gol hath ftoreenvugh for al, let us not envic one anc. 
ther, if one pul! downs the houſe as faſt as ansthy 
builds, what will become of the pailding? rather {et al 
build ani thn a e104ly ftruftare will be ſooner finifhed 
Quod Sapimns conj.ongzat mor, quold vivimus uno 
CGonfpiret ſtudio;N1l diffociabile firmum. | 

Nature zt /elfe deacheth us to make much of union, with 
out which all falls to rainz; See we how the dayes part equai 
fakes with the nights, and if one have a greater (ſhare nov, 
it allowes the other ut afterwards, 

The $1nn0t all dath clum:,but afoonz and Srarres have ſhares, 
And zr-ater liz fs nzed{2 not eavie the lefler theirs : 

The Land nar all doth keepe bur gives the Sez its bounds , , 
Hills hve their tops,and kr rhe vyalleycs have their rounds . 

Tac /wz2et combination of Elements ani inanimat bo 
dies m2y teach us c mcord; Fire aud water, earth and ayre 
how [9evr oppsfite 14 themſelves in both qualities, yet # 
mixtion and compoſition ſweetly conjoyne together , on 
wot deſturbing but qualifying the exceſſe of the other, as ij, 
they without eyther ſeaſeor reaſon meant to teach ne 
both : But above all, Picty and Religion enjoynes the, 
Are wee not all Chriſtians, nay are wee not all Prote 
ſtanrs (or at leaſt ſhould be ) all profeſſing one and the ſaw 
faith, the ſam: Baptilme?bave we not al one Father, on 
Redeemer, are wee #ot all members of one andthe ſam 
holy Church? whence then are theſe diſcords among} 
brethren, theſe detrattions amongſt friends? Ile [peak 

| m 
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yerfl 10 wore, leaſt I ſeeme to teach thoſe who ſhould teach 
| be. others. eAnd this I fpeake not with any ſolace to my ſelfe, 
ay tnt with orcefe of heart m the behalfe of ſnch which are 
bath guilty of ſmch breakings out, and make my prayers ts 
ewe. God for them, that rhcy may ſee the fouleneſſe of the 
he} offence, and be incited & ſtirred up unto repentance, and 
- al} wake ſarisfaftion for the ſame, by calling in their frnt- 
ed | ffer and untrue reports, Abd as they tender their owne repu= 
tation, foto bee carefull of the reputation of ethers, and 
as they love their owne peace ſo to bee fludious aud ten 
ith.h der of the peace of others; If they fpail doe this there 
wail will bee [ome ſatisfattion made (though tufl recompen- 
wh ſation for Calumnie can never bee made) and comfort 
| in their acknovwledoement, and re pentance. if i 'Can- 
mot bee by this effetted, [ will folluw theprecept of my Sa- 
viour, and pray ro God fer ii em, and walke well as T1 
tan through 00d reports, and bad reports, 41d comfort 
my ſelje us companic of my Saviour,of che Apoltles, 
0- and of all (ods Saints, who were ut excmpted from the 
Ye laſh of the tobgue, commending my canſe ro Gced'and ft6 
il the equall judgement and cenſure of 4 Reader mot partzall) 
wi to whoſe mer: y likewiſe I commend them, and ſo defirarg 
if with S, Pan} that we may all keepe the unity of the Spirit in 
aſſ theband of peacegthis ever ſhall be my wiſh 


e _- Hoc habeat concordia ſignurm . 
Vt quos una fides,jungat & vaus Amcr. 
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Cor my firſt publication of the uſes of ray Mathematicall Ring, 
orthe:Logarythmes projected Circular T have beene” oitentimes 
invited by ſundry perſons for to deliver the way of the projetFing, and 
diuiding of the Circles of my Ring upon.a Plaine,ſothat it might bee 
made in Pa/#board to avoyde the charge of the 1nffrument in metal, 
for ſuch yvhich have not abilities to buy, and for others, who would 
firſt (ce the pradtiſe onit» before they would be ar thecoft of rhe. 74- 
vent in metal; for whoſe (ake,and uſe defiring to latisghe the af= |. 
. feRionar, and for apublke benefit,(rather then mine owne particu. F 
lar)profit, 1 have cauſed two Plates of metal ro be cut andingraved, 
the ene containing the Circles of the Pyojefion- of my Ring, 
noted with rhe letter 4. and the other comprehending the Projefion 
iniapged, noted wich the letter B. that ſo they may make uſe. of them 
marercadily,toavoid the labour of dividing the Circles;which /themey 
eing paſted on a Paſtboardit is ready” for uſe; And yet further to ſa» 
Ecttlioſc that are deſirous, I have delivered alſo in the firſt place 
enſuing how thoſe Circles are divided, that ſo they may bee made ac- 
ing to any magnitude. In the ſecond place how ſeverall wayes 
they may be framed into a Ring : In the third place I ſhew.the-inJar= 
ging of the nffrumentall Invention in theſe Circles toras great a mag - 
rude for ule as may be defired. In the fourth place I deliver A 
verall wayes how theſe Circles inlars<ed may bee accommodared for 
Pralticall uſe. In the fift place,1l make a deſcription of the Gramme= 
togia,or I/irument in the particular, Ctrcles of my Mathematicall 
” . Ring,projetedon a mooveable and fixed plaine. And in the fixt and 
= ar 717 Lwill declare the admirable, and excellent uſeg of both 
e inſfruments,in the Praficalt parts of Arithmeticke,Geometrie, 
Aftrononmy , Horolographie, Navigation. 99's. bd 


